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ITS THE BEST ENGINEERED CAR 
IN THE LOW-PRICE FIELD 


You get only one of Plymouth’s 
4 vital Features in either of the 
other two lowest-priced cars 


HIS YEAR, more than ever, smart car 
buyers are asking for the inside story 
of the cars they look at. And inside is where 


the new 1934 Plymouth really shines! 


You'll find the strongest type of Indi- 
vidual Wheel Springing. No more jouncing 
or bouncing . . . Plymouth seems to level 
out every bump in the road. 


But that’s not all. Plymouth has Float- 
Ing Power engine mountings... they keep 
power shocks from reaching the car frame 
and body. Hydraulic Brakes stop you 
quicker...and they’re always equalized. And 


a Satety-Steel Body protects you at all times. 


Plymouth is the only car in the lowest- 
price held that gives you all four of these big 
engineering features. Get the inside story 
of Plymouth before you buy any other car. 

. . 
LOOK AT THESE PRICES! Plymouth Six 
Models $495 and up. De Luxe Models, $575 and up. 
Prices are f. o. b. factory, Detroit, Michigan, and 


subject to change without notice. 





1. INDIVIDUAL SPRINGING 


A big coil spring absorbs every 
impact from road ...and there’s 
no axle to transmit shock from 
one wheel to the other. 


ee OS 


3. SAFETY-STEEL BODY 


The inside story of Plymouth’s 
safety. Modern safety-steel bodies. 
Nothing to warp or rot—they’re 
steel reinforced with steel! 


2. FLOATING POWER 


Proving Floating Power engine 
mountings eliminate engine vi- 
bration. Glass of water does not 
tremble with motor racing. 


% 


4. HYDRAULIC BRAKES 


Hydraulic brakes...are self-equal- 
izing. The pressure’s the same on 
all wheels. Quicker, surer stops 
and fewer relining jobs! 











NEW PLYMOUTH SIX °495 :::: 








THIS BOOK 

TELLS YOU 

WHAT YOU 
TOLD US 


Partial Synopsis of Contents 


“How Motorists Voted.” ‘New Measuring Sticks 
of Value.” “The Most Important Purchase of a 
Lifetime.” “How to Appraise Appearance—How to 
Appraise Comfort—How to Appraise Dependability 
—How to Appraise Ease of Control, Operating 
Economy, Safety, Smoothness.’ “‘The Temperament 
of a Car.”’ “This Question of Cylinders.’ ‘“‘Tremen- 
dous Trifles.” “Trade-In Value.” ‘The Motor 
Enthusiast.” “Behind the Scenes of Automotive 
Design.” “The Car in a Glass Case.” “‘The Blinking 
Machine.” “From All Fields of Science.” ‘The 
House that Jack Built.’ “The Mathematician’s 
Paradise.” “Bacillus Auto Butylicum.” ‘“‘Automobile 
Spring Fever.’’ “Who Invented the Automobile?” 
“How to Plan for Your New Car.” “How to Get 
the Most out of a Demonstration.” ‘Family Ballot.’ 
‘Time-Saving Suggestions.” 


eee 
CUSTOMER ARESERS 


CUSTOMER LIMES & OISLINES 


NOT AN ADVERTISEMENT 
NOT A CATALOG * 


211,000 practical motorists advise 


you out of their own experience 


This 80-page book brings you the advice of 211,000 
motorists (owners of all makes of cars) who re- 
sponded to our 1933 consumer research surveys. In 
other words, it is a sequel to our recent questionnaire, 
“The Proving Ground of Public Opinion.” 


It gives simple explanations of new features and 
technical terms which you may have found confusing. 
It describes the new advancements in motoring com- 


fort, convenience, performance, economy, etc. 


It includes convenient “‘check sheets” for your per- 


sonal use in planning what you want in your next car. 


Briefly, it is designed to assist you in choosing, from 
among the many good cars on the market, the one 
particular make and model that will best suit your 


individual needs. 


*Of course, we naturally hope that it may help General 

Motors sell more automobiles—although the names of 
General Motors cars are not even mentioned, except 
back on Page 80. 


Send for FREE copye——————- 4 


PS 
CUSTOMER RESEARCH STAFF 


GENERAL MOTORS, DETROIT 


Please send me, without obligation, free copy of your new 8o0-page, non- 
advertising book ‘‘The Automobile Buyer's Guide,”’ reflecting the views 
of 211,000 motorists responding to your consumer surveys and containing 
interesting data on advances in automotive design. 


Name 





PLEASE PRINT 


Address 
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to 
make this Sm 


Crurser 


VYVITH a pocketknife, some single- | 
edged razor blades, and a few simple , 
s that are to be found in every 
isehold, anyone can now build a 
itiful 12 in. long model of the power- 
new U. S. battle cruiser /ndianapolis 
complete kit of materials makes it 
‘—so easy, in fact, that the man or 
who has never before constructed a 
| is certain to be entirely successful 
kit contains the hull block sawed 
correct outline and with the 
is deck “steps” cut out. With such 




















od start, you cannot fail to lay out : : I ; ; : i. 
+ ait aie snail snecamieniia nian ONG THE RECOGNIZED LEADERS in General Electric 
est OF the work accurately, especially mechanical performance, General Electric 
ere is a blueprint and an illustrated refrigerators now offer you new brilliant beauty Features 
ruction sheet to guide you in modern styling. You will find these two new _— 
in addition, there are seven pieces of de luxe models the most attractive cabinet designs psec tr you 
j 7 ’ 4 re se ad j slectric fricer: é é sly he ° 
te pine for making the various turrets, ever presented in electric refrigerators. ; 
; . +6 ; i Uses less current. 
< units, and lifeboats; round stock for Tahe Your Choice! steer - 
funnels and towers; sheet metal for ; rt cine cae 
ler, propellers, shaft braces, and an- Within the new Monitor Top is the same famous enamel exsetiot, of gleam: 
rs: cardboard of the correct thickness sealed -in-steel mechanism that made refrigerator ing porcelain both inside 
the funnel bases, turret mounts, and history. Its record of dependable refrigeration service and out. 
r parts; soft wire in two sizes for | is unparalleled. Built for a lifetime, it requires no Sliding shelves, adjustable in 
a ale ok a Sher Pasig wae attention, not even oiling. Distinctive in design, the height, gives maximum 
5] veggie. stage Teage Se eee G-E Monitor Top is universally recognized as the food storage space. 
oles, and the like; an envelope ol Standard of Excellence—and is lowest in ultimate cost. Stainless steel freezing 
in glue, and three bottles of the high- Th te toe EE del h chamber, cannot chip or 
grade enamel. e new de luxe \G- at top model has smartness rust, freezes more ice faster. 
of style that will lend a new modern note to your Wesiitiianaeeiaitiliialies 
° ’ . -“ e erature CO ) 8) as 
" . citc Nn. are’s WwW ae , aS > > ‘e a s - 
Postpaid Complete $1.50 —— — : se . , noone) _ yeas pe gaa or slow freezing, refriger- 
eatures and performance capacity to be found in no ation uninterrupted when 
- other popular-priced model. defrosting. 
Popular Science Homecraft Guild, See these style leaders at your General Electric refriger- Automatic interior lighting. 
‘$1 Fourth Ave., New York, N. Y. ator dealer’s, and also note the complete line of stand- Auxiliary foot - pedal door 
; ard G-E Monitor Top and flat top models ... a size ates 
se send me a complete construction and price to meet every requirement. New modern hardware. 
ith enamel finishes and blueprint for Del Monitor T. 4 
ding a 12-in. model of the U. S. cruiser | | For your nearest dealer see “Refrigeration Electric” oiune Monnet Lepmotels 
inapolis. I inclose $1.50. ; h 1 ye penne = inal ts k completely equipped with 
in the c assil1ec pages or your te ephone DOOK,. covered glass food con- 
General Electric Company, Specialty Appliance tainers, chiller tray and 
Sales Dept., Section M-4, Nela Park, Cleveland, Ohio. vegetable pan. 
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SIMONIZ 


MAKES FINISH 


LAST 


Mr. Ted Reichardt, 
4278 Cherokee Ave., 
San Diego, Calif., says 


In the 69, 240 


miles | have driven my 
car, it has been up and 
down the Coast from 
Mexico to British Co- 
lumbia. Simoniz keeps 
the finish as beautiful 


as new. 


LONGER! 














SIMONIZ 
Your Car and It Will 
Stay Beautiful for Years 


How long will your car’s finish keep | 
its sparkling beauty? Years if it’s | 


Simonized . . 
if it’s not. So Simoniz your car! You 
must if you want the finish to last 
and stay beautiful. 

Weather and dirt play havoc with 
a car’s finish. Only Simoniz stops 
them! It guards the finish no matter 
where you drive, makes it last longer 
and keeps colors from fading. 

You'll enjoy Simonizing your car. 
It’s amazingly easy! The wonderful 


Simoniz Kleener restores lustre to | 
dull cars in a jiffy. Simoniz protects | 
the 


. months at the most, 


finish and makes the beauty last. 


THE SIMONIZ COMPANY, CHICAGO, U.S.A 





There's nothing like 
Simoniz and Simoniz 
Kleener for your car. 
They're quicker, easier 
and safer. Ask for them 
by name and refuse sub- 
stitutes 


/\ Vetorist ul | ise 


SIMONIZ 


LASTING BEAUTY 











THE SECRET OF | 








. . Little Stories of 


PROGRESS—and 


those who makeitt... 





No. 40f a SERIES 


WILL WE HOP THE OCEAN ON 


CHimating [s/ands: 


LOATING islands of steel! Landing 

decks, with six acres of space, to make 

the ocean safe for commercial flying. Hotel 

quarters, machine shops and tremendous storage tanks for fuel. 

An understructure built so as to allow giant waves to pass through 

without breaking against the platform or even rocking it! This 
was the vision of an engineer ten years ago. 


. a tiny model was made . the first 
in Popular Science Monthly. 


Ten years later, in November 1933, the newspapers were full of 
it. Some skepticai, others enthusiastic. The Government has 
been said to favor a $1,500,000 appropriation for building a quar- 
ter-section of one “‘seadrome.’” If tests prove successful, five will 
be constructed and placed at five-hundred mile intervals across 
the Atlantic. 


The vision took shape . 
and only public notice appeared .. . 


Some men knew about it before. Men who realize the necessity 
of keeping astride of new developments that may affect their own 
business and who also know that the best way to do this is to 
watch the pages of Popular Science Monthly. SEVEN YEARS 
AGO they read in this magazine the first complete story of the 
seadrome’’—under the title of “Will We Hop the Ocean on 
Floating Islands?” 


Not that these floating islands are now an accomplished fact. 
Their practical value is still to be demonstrated. But the impor- 
tant point is that the “seadrome’’ is a new invention, a new de- 
parture in mechanical science. It will call for new construction 
methods, the possible development of new materials. 


Thus, it is like a hundred other inventions that involve new con- 
struction problems. It is typical of the thing which makes it 
necessary for men who are keenly aware of the influence that 
progress may have on their own affairs to read Popular Science 
Monthly. 


That's why nearly half a million of them search the columns of 
this magazine every month for news of new and useful develop- 
ments which may mean new profits for them. Here they have the 
news monthly of progress—the timely and accurate source of in- 
formation which keeps them one step ahead of the world. 
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Two of you 
anp acanog| “lou Don’t Have to be Rich to 


RETIRE at 55 on 
‘200 A MONTH” 













































\L10NE in a world apart from people. 
An Old Town brings the wonder of 
wild outdoors. Go places easily in a 
canoe. Fish, Camp. Hunt. 
Old Town Canoes are modeled after | 
the Indian birch-bark. Balanced. Re- 
sponsive. And sturdy to last for years 
of pleasure. Write for a free catalog. 
Many models for paddling and sailing. 
Sponson. Square-stern. Also many speedy 
outboard boats, including all-wood, sea- 
worthy eraft for family use. Rowboats. 
Dinghies. Write! Old Town Canoe Co., | 
594 Fourth Street, Old Town, Maine. “T’LL DRAW an 








this new Retire- 
ment Income Plan 
mae 

would cost me! 
*‘How much you 


income of $200 
a month for the rest 
of my life, as soon 





as I'm §5,”"" said a need to save each 
certain man who month depends on 
was discussing his plans for the future. how old you are, when you want to 

‘*How can you do it on your salary?” retire, and the size of the income you 
asked his friend. will want. 

‘‘Easy,"’ said the first man. “I’m buy- “Why don’t you write for the book 
ing a Retirement Income on the install- called ‘The Phoenix Mutual Retirement 
ment plan. My income of $200 a month Income Plan’? They'll send you a copy 
begins when I'm 55, and it’s guaranteed free. It tells all about how the plan 
for life. No depression can stop it. works.” 


‘What's more, if I should drop out of 



















vvvvys the picture before My retirement age, My AN INVESTMENT THAT PAYS, 
wife would get a regular monthly income DEPRESSION OR NO DEPRESSION 
ue : omplete with pro- for the rest of her life.”’ 
peller protection . 
PR Pay Fe ‘‘That sounds good,”’ said the other, Here’s your chance to find out how little 
j >; oe ° ’ . : S S ‘ 
Sees Seeman teadin quate but what if you're totally disabled, and it costs to retire at 55, 60, or 65 with a 
X j at a can't make your payments?”’ monthly income of $100, $200, $300 or 
velopments. Everything nid > more 
; cg. YOU want, including I don’t have to worry about that , 
Johnson sfamous Balanced Construction,”’ : es . . . 
all at one low price— nothing extra to buy! either. if. before | reach 5), Serious illness A 24-pa ge book tells all about this new 
FREE ioiesnen Ronin or accident stops my earning power for plan backed by the Phoenix Mutual, an 
> atpus tie six months, then—so long thereafter as 83-year-old company, with over half a 
> 194 iilustrated. SEX HORSE I remain disabied—my installments will billion dollars of insurance in force. No 
Handy Chere of sages epecitt he paid for me, and pessenag ti 
Road, Waukegan, Wi. Canadian Jone I'll get a Disability tion. Send for your 
Motor Co. Ltd., Peterboro, Canada ~ . sid » 
income besides. 





copy of this free 
book today. The 
coupon is for your 
convenience. 






JOH NSON ‘*Fine,”’ said the 


» SEA-HORSES arpa gt 





PHOENIX 
MUTUAL 


LIFE INSURANCE COMPANY 
Home Office: Hartford, Conn. 
Established in 1851 















PuHoenrx Mutuvac 
Lire INsurANCE Co, 
851 Elm St., Hartford, Conn. 










Send for This 96-Page 
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HS ' A pao ' 
Book of Fishing Facts ‘ Send me by mail, without obligation, t 
2 ER E! ae ts ; t your new book describing THe PHoenix 4 
~. ishing is r] ‘ pam , ' 
ee bs m. is 
o\ — ® your hobby ; Mutuac Retirement INcomME PLAN ; 
. you'll want this book. ‘ 7 
\ Allnew—1Ith revised edi- t Name ! 
tion. Fishing facts ga- ' 7 om 7 ' 
’ lore. Bait and fly cast- 

ing lessons.Shows fish ‘ Date of Birth___ ' 
species in life colors. : 8 s : 
. 1 Articles by noted anglers. ¢ Business 8 
F REE! _ Shows newSouthBendTackle s Address anemone: ' 
A Postal in big variety. Write for “‘Fish- t ' 
Gets it! ing—What Tackie and When.” ‘ — ' 
: Home s 
« Address — : 

] 
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' COMPANY, 513 High Street, South Bend, Ind opyright 1934, P.M. L.1. Co, 
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our new ¢ 













submit 


YEAR ago Tom began to 
LL his 


written form. Tom/’s boss investigated; 


ideas in clear, concise type- 
found Tom had a Remington Portable 
Typewriter, was putting his thoughts 
on paper at night. The other day Tom 
gota raise. 

\ typewritel he Ips you to organize youl! 
thinking. If you have any kind of writ- 
Ing to do eee advertising, reports, sales 
analyses, letters, short Stories, articles o1 
a book... a typewriter will help you to 


vel them on to paper. 
Easy to own a 


Remington Portable 


pay only 
10° a day 





LIBERAL FREE TRIAL | 
You can learn to typewrite quickly. Many pro- 
fessional writers secure very satisfactory speed 
ut ever mastering a “touch” system. As 
i i i day | the latest model, brand 
new regula i Ren mn Portable with stand- 
| key ‘ id | mic Carrying Case, Try 
t home or at the office free. And get started 
send the coups today or ask your 


dealer for a Remington 


MAIL COUPON TODAY 


REMINGTON RAND INC. 


DEPT. 3401 BUFFALO, N.Y 
Please tell me how I can buy new Remington 
Portable typewriter for only 1 i day. Also enclose 


talog 






Illustration at left 
shows the right way 
to light your shop 
so no confusing shad- 
ows will fall on the 
work. Below, the light 
not only throws shad 
ows but also shines in 
the worker’s eyes 

























IGHTING 


Your 


DEQUATE lighting is 
the first requisite of 
a well-equipped home 
workshop. Almost 
more important than the tools and benches 
is the illumination of the work. Poorly 
lighted quarters are no better fitted for 
woodworking or model making than they 
are for reading. 

\ bare bulb dangling from the ceiling 
may give a bright light, but harsh, 
glaring globe is a menace to the eyes and 
wasteful as well. To be safe, pleasant, 
and economical, a shop should be lighted 
evenly, with corners and shelves as well 
as benches clearly visible. Main lights 
fitted with reflectors or globes should be 
supplemented with portable local lights 
that can be placed where they will do the 


most 





its 


good. 

Because no two shops are exactly alike, 
it is impossible to give any hard and fast 
rules that will apply in all cases. There 
are, however, general suggestions that will 
help you to light your shop efficiently 
and according to the best practice. 

The first step in securing just the right 


























By R. M. BOLEN 
Secretary, Popular Science Institu 
amount of illumination is to check 
existing light sources. In this portior 
the work, you can enlist the free servi 
of your lighting company. Most 
and light companies now maintain a c! 


of lighting engineers. arming them wit 
vest-pocket foot candle meters that gis 


a direct reading of the light available 
any point. 


test the illumination. 


Home Workshop 


They will be glad to send on 
of these representatives to your home t 
When the measu! 


ments have been made, suggestions Vv 


be given regarding the illumination 


quired. 
Coupled with the intensity of the | 


are the factors of direction and quali 


Lamps used without reflectors, for 
stance, create a disturbing glare, spre 


ing a great portion of the light over th 


ceiling instead of directing it down to | 


working plane where it is most needed 
A single, well-shielded light source 
the center of your (Continued on pag 





poy eT 


licht 
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_ 
LIGHTING YOUR 
HOME WORKSHOP 

(Continued from page 8) 

W hop ceiling may give ample illum- 
ir n for movement around the shop, 
I hen machines located near the walls 

be used, it will throw dangerous 


; ws on the work. For this reason, 
lighting at each individual machine 
an important feature in a well- 
| shop. Wherever possible, shadows 
ire must be eliminated. 
size as well as the shape of your 
is a direct bearing on the best 
of illumination. Also, the type 
rk that forms your particular hobby 
: be a deciding factor in your choice 
ts. Ship-model rigging, jig-sawing, 
g. staining, and finishing—to men- 
few types of work—require the 
ossible illumination if strain 
tigue are to be avoided. 
venience of control also is an im- 
consideration when planning the 
ghting equipment in a shop. Switches 
ig-in receptacles for portable tools 
be placed conveniently. If pos- 
lights and power tools should be 
on separate circuits to insure light 
f a short-circuited cord or motor is 
| into a receptacle and blows a 
The fuse cabinet also should be 
ently located on the wall where it 
e readily accessible in emergencies. 
er factors entering into the home- 
cshop lighting problem are the height 
nish of the ceiling, the cleanliness 
olor of the walls. 
all of these factors in mind, the 
r Science Institute has prepared a 
entitled, “Lighting Your Home 
op.” It deals more specifically 
problem of illumination than an 
of this length possibly could. The 
a detailed step-by- 
nner ideal workshop layouts from 
lighting viewpoint. It will help 
place switches, locate outlets. 
the right type of lamp and re- 
and install local lighting that will 
ite shadows. 
issist you even further with your 
ular problems, a prepared form that 
ible you to tell us about the exact 
tions existing in your shop is in- 
d with every booklet. By filling it 
noting on it any questions you have, 
returning it to us, you will make it 
ble for us to endeavor to supply you 
the necessary information. 
obtain this new booklet use coupon 


eye 


discusses in 





pular Science Institute, 
Sl Fourth Ave.. 


ew York, N. Y. 


ur ne dD Kiet n rhting the h t 














Is YOUR light 


WORKING WITH YOU 
».- OF against you? 


N° MAN ean work properly if he 
can’t see properly. That is why 


cood. If 


oO 
your lighting is poor and working 


workshop lighting must be 


against you, either your work suffers 
or you strain your eyes. Play safe. Find 


good or bad. 


2 
Test it. You can make the test yourself 


—this simple way. 


out if your lighting is 


Free—the new Westinghouse 
Lightograph Check Chart 


Just drop in tonight at your nearest 
luthorized Westinghouse Mazda Lamp 
Dealer and ask him for one of the 
new Westinghouse Lightograph Check 
Charts. It is a simple chart for testing 
the places where you read or work for 
Get Your 
Money's Worth 


When you buy lamps buy Westinghouse \ 
Mazda Lamps. The couple of pennies | 
you save in buying cheaper bulbs result 
in lost dollars in wasted current. For 
the true price of any lamp is written, not 
on its price tag, but on your lighting bills. 


Copr. 1934, W. L. Co. \ cont Ug 








Eye-strain Zones. Your dealer will be 
glad to give you this chart without 





charge—and with it you can determine 
whether, unconsciously, you may be 
straining your eyes every moment you 


work or read. 


Important: Save this as a reminder. Act 
today. If it is inconvenient to call at 
an Authorized Westinghouse Lamp 
Dealer’s store, fill out and mail the 
coupon below, and we will send a 
Lightograph Check Chart, free, by re- 
turn mail. But do one thing or the other 
today. Your eyes are your 
most precious possession. 
WESTINGHOUSE LAMP CO. 
30 Rockefeller Plaza, N. Y. C. 
Every house needs Westinghouse 





Westinghouse Lamp Co., Dept. 51, 
30 Rockefeller Plaza, New York, N. Y. 
Please send me, without obligation, a 
copy of the new Westinghouse Lighto- 
graph Check Chart. 


Name 





Address 





City State 





Westinghouse MAZDA 
i a ae A LAM Pp ) 





Here’s a Red-Hot Argument 
About Heat that Isn’t Heat 


Tus is an answer to M. K., Los Angeles, 
Calif., who appealed to the Einsteins who 
read PopuLar ScIENcE MONTHLY. We think 
that if he had consulted some good encyclo- 
pedia he would have had no trouble with his 
problems. The question seems to concern the 


nature of heat and of course everybody 
knows that heat is 

not heat unless it S0 HEAT 

has some material AINT HEAT 

thing to effect. In 

the first case, if M. 


K. could actually go 
to the sun, he would 
get pretty hot be 
cause his body would 
conduct heat. Out in 
space, where there 
is no matter, there 
is no heat, because 
there is nothing to 
conduct heat. In the second 
face of the moon is hot because the moon 
itself conductor. On the earth the 
ame thing happens as on the moon, with 
this difference, that the earth’s atmosphere 
eflects 





case, the sur 


acts as a 


the heat that rises from the ground 
Since the moon has no atmosphere, its heat 
escapes rapidly causing violent changes in 


temperature. Of course, the air itself is a 


conductor, but the thinner it gets the less 
heat it will absorb. Therefore, the further 
vou vo from the earth, the colder it gets 


F. BE. S. and C. J. C., Littleton, N. Hi 


If the Whole 5,000,000 Agree, 
Your Suggestion Is Good 


I wisn to suggest that a stamp 
organized in your magazine, an outline tell 
ing of the new stamps being issued by vari 
ous countries. You may reject the sugges 


page be 


tion because you feel it has nothing to do 
with your magazine. I think that new in 
ventions and ideas go with new stamps 
In your magazine you have Intormation on 


work, and rail 
Vhy not include stamp col- 
cience in itself. Watermarks, 


boatbuilding, microscopical 
roading hobbies 
lecting? It is a 


different kinds of paper, separations, dies, 
grills, different tvpes of printings are very in- 
teresting. The tamps ol today show scien 
tific progress, geographical locations, types 


of people, and famous men 
great variety ol 


All in all, stamps 


contain a knowledge. I no 


1 in one of your issues two pages de- 
voted to the science of stamps Why not 
keep it up as a reg 

lar department in THIS SF 
' / 
each issue? Do you UN 
ow that it is es 
mated that ove! x 
\ ! y ° ~~ \) 
000 peopl col R) 
+ ctamne ll y A 
: , ee, 5 4) 4 
re th n the — * {Stes > 
{ - , 
it n ( th = > 2 

, zs ; , tek <e 2 

ined states ol fs 2 
Indiana and Mary oy oe SS 

> é na . ~~ > 
land \lso you Reo ES Se , 

hould remember = aaa 
tamp collect 
pre cribed by 

phi 1 mea I vu tl tired 








Anchored Airports At Sea 
Safe Only During a Storm! 


I READ with great interest in a recent is- 
sue of your magazine, about the floating 
airports and how they could withstand 
storms and high seas and be comfortable in 
any weather at sea. There is no doubt about 
the feasibility of anchoring the structure and 
making it safe and comfortable in time of 
storm. How are they going to keep the struc- 
ture from riding the moorings and stepping 
into the bight of the anchor cable in calm 
or light and contrary winds? When that 
happens, how will it be cleared? When it 
drifts athwart the moorings, how will it free 
itself or how can it be towed clear? There 
are more light, shifting winds at sea than 
there are storm winds. From looking over 
the sketch of the structure and the anchor 
gear, it seems that the only time that the 
seadrome will be safe is during a heavy 
storm. And at such times, of course, while 
the port would be safe, it would be impos- 
sible for planes to fly and the refuge would 
be useless —J. McC., Leonia, N. J, 


Speed of Gravity Waves Is 
Worrying This Reader 


Here is a problem that I hope some 
one of your readers can explain for me: 
We are told that the waves of gravity are 
the shortest of all waves, but what about 
their speed? For instance, let’s take a com- 


mon plank, four 

inches wide and ten x 

feet long, weigh- BONG 
ing fifteen pounds i , s> XS 


When the plank is 
lying in a horizontal 
position, the pull of 
gravity acts through 
three and a_ halt ~ 
square feet. Now by 
flipping the board, 
as quickly as we can 
imagine, to a verti- 
cal position, grav 
ity is pulling the same amount through only 
two or three square inches. Does this mean 
that waves of gravity are so fast and so 
short, that they can concentrate instantly as 
to radial area and also be practically con- 
stant? In line with the same idea, is there 
an appreciable difference in weight, in a rap- 
idly turning wheel, between the down-turn- 
ing side and the up-turning side due to the 
difference betwen plus and minus gravity 
acceleration ?—R. N. L., Seattle, Wash. 





Building His Own Library 
of Priceless Information 


I HAVE every issue of your splendid maga- 
ine for the past five vears indexed and 
filed. I have found the library a vast and 
very valuable store of knowledge for which 
I have vet to find a substitute. Not only is 
it valuable from month to month for its 
individual home workshop projects but also 
for the clear and concise way in which it 
rapid strides over a 


hows the 


ol s ience 


period of time. I cannot help but wonder as 
to the great value of this library ten o1 
twelve years from now, especially if it is 
added to month by month as it most cer- 
tainly is going to be—H. L. McD., Van 
couver, Can. 


Cry from Oklahoma for 
More and More on Radio 


Do you realize that many of us western 
readers have failed to express our thoughts 
in Our Readers Say, and yet we wonder why 
you don’t print the kind of articles we want? 
We seem to take it 
for granted that you 
can read our 
thoughts, so we just 
rave to ourselves 


when we find our 
favorite article left 
out. I want more 


and more radio! My 
pal and I spend all 


our spare time 
working on our ra- 
dios, and I know 





there are thousands 
of others that are 
as interested in radio as we are. The ar 
you are printing about radio are good bu 
there aren’t enough of them. All you rad 
fans please write the editor and help m 
beg him to print more articles on radio 
Why don’t you print an article on one-tube 
sets? I don’t know about the rest, but | 
know I have more fun fooling with one 
tube sets than I do with four- and five-tu 
ers. But you can rest assured that whate 
articles you print on the fascinating sul 

of radio will be thoroughly appreciated. | 
have often wondered how you always get 
the new ideas and inventions a month or two 
ahead of the other mechanical publication 
Why not tell us how this is done?—E 
H., Jr., Watonga, Okla. 


“‘He’’ Bees and ‘‘She’’ Bees Are 
Now Properly Classified 


Tus bee stuff, which has recently pop] 
up in Our Readers Say, isn’t a matter ol 
It's a matter of no sex. C. P. H., of Canaat 
Conn., is just as dumb on the problem oi se: 
in bees as is R. P. D. of San Antonio, Te: 
If C. P. H. will do a little intensive sti 
ing, he will find that, through some parad 
of nature, the work- 
er bees have no sex, 
and are neither male 
nor female, but are 
termed neuters. The 
same situation exists 
in the ant family 
The only “she” bee 


“THE FEMALE OF 
THE SPECIES !% 
MORE DEADLY _ 
THAN THE MALE 


in the hive is the 
queen, a nd she 
doesn’t work any 


harder than the “‘he”’ 
bee or drone Her 
only duty is to prop 
agate the hive. She 
has it luckier than the he bee, however 
at the end of the mating season, the dr! 
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Both work with long, smooth, 
tugless strokes—both hold the 
blade at the same s/ant—both slide through the 
beard at right angles—and both leave the face 
purring with comfort. 

Gem’s specially designed bevelled top 
duplicates the barber’s stretching fingers, 
takes up the skin’s slack, tightens it like a 
drum and brings every hair upstanding to be 
cut at root level. 

\We build Gem Micromatic Blades of fifty 
per cent thicker surgical steel—so toughly tex- 
tured and tempered that they withstand with- 
trazzling the 4840 separate stroppings we 
give them. This exclusive proc- 
ess produces a micromatically 
evact, deeply wedged edge— 
an edge which Dual Alignment 
(Gem ’s unique patented feature ) 
holds in such perfect control 
that it can be used with even 




















“ “use straight, flat blades! 


greater safety than duller, softer and thinner 





GEM Razor’ana Blades 


blades. Dual Alignment locks the blade un- 
budgingly on the guard at five separate points, 
and holds it so rigidly that it can’t creep, warp 
or scuff a contour. 


Save time, money and exasperation with 
Gem’s one-piece razor, that does everything 
with a finger twirl, never misplaces a_ part, 
or fumbles in soapy fingers. Fool-proof, 
tarnish-proof, and guaranteed unbreakable for 
a lifetime. 


Beautifully boxed sets at your dealer’s for 
a dollar. Or a demonstrator outfit, with a 
regular dollar razor and a single- and double- 
edged blade, to any ‘‘doubting 
Thomas” who’ll spend a quarter 
and send this coupon. 


©) G.S.R.C. 1934 


Gem Safety Razor Corp., LB 

Dept. PS 20, Brooklyn, N. Y. > £ 
Enclosed find 25c¢ for complete trial Gem Lk el 
set with a single- and a double-edge blade and the 


I : 
. 
& o 
' 
. 
. 
i a 
: same gold-plated Gem Micromatic Razor now fea- 
| tured in regular $1.00 outfits. 
. 
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are killed by the workers, while the queen 
remains an honored member of the house- 
hold. Let’s hope that C. P. H. profits by this 
lecture. But then, maybe the bees in Connec 
ticut are different from those in Iowa. Out 
here, however, the only female in the hive 
is the queen, as I supposed everyone knew.— 
ae ae Fe City, lowa. 


Matter in Rotation Offers 
Some Interesting Tests 


Sioux 


EXPERIMENTING with rotating matter I 
find, that once started, it tends to continue 
in rotation and as the speed increases, the 
mass moves in an ever larger circle, and 


tends to fly out- 

ward. As the speed a P poe 

declines, the rotating 
HM!) 2 






mass moves in an 

ever smaller circle, { 

falls inward, and C 7 

winds up at a cen we 
, 4 

tral point. We can € 

prove this by sim o> Ye 





ply rotating a small 
wheel at the 
suriace ol a pail of 


emery 


A\X y 


water with dried 
beans or sediment 
at the bottom of the pail to show the action 


of the rotating liquid. In experiments with 
the rotation of rigid bodies, we find the metal 
thrown outward as the speed increases and 
we conclude that rotation tends to throw 
mass off at a tangent. But here we find that, 


ince gravity holds the object to one spot 
on the revolving wheel, it cannot move uni 
formly outward as the rate increases, and 
hence does not give the whole story of ro- 
tation. Have any other readers made any 


experiments on this matter? I could add some 


of my own conclusions but they would oc 
cupy too much space and besides, I am 
anxious to get the opinions of others and 
ee if they agree with mine—E. M., New- 
port, VW ish 
Steam Power for Planes 
and Cars Is His Interest 

I sHOULD very much like to see another 


irticle on steam power for airplanes im the 
future. | am anxious to know whether 
the motor which was developed out in Cali 
fornia has been thoroughly tried out as yet. 
think an article on “Why We Don't 
Have Steam Automobiles” would make very 
interesting reading. I hope you can give us 
inother article along this line soon.—A. D. F., 
Holston Valley, Tenn 


He Tells You the Secret of 
Keeping Up-to-Date 


near 


| also 


My NeExtT-poor neighbor just got back 
from the Chicago Auto Show. All he got out 
of it was the idea that the roads will soon 
be full of “funny looking” cars. I had read 


Martin’s article on the new stream- 
issue of POPULAR 


Robert E 
lined stock cars in a recent 


ScreNcE Montuty, and was primed to tell 
him the why and wherefores. After I got 
done giving the scientific reasons for the 
new lines and curves 
ind the tests which 
led to their adop 
tion, he wanted to 
know how come | 
knew so much about 


I showed him the 
irticl He 
Ya I better 
etting that 

"So add an 


aid 
Start 
maga 





er customer to 
your rapidly grow 
‘ list. Keeping up 
to-date Is harder 
in er and I don't know any better aid 
t ) G. N Joliet, Ill 





New List of Favorite 
Articles We Published 


IN ANSWER to R. A. of Columbus, O., as 
to the Readers’ opinion of the ten best ar- 


ticles printed in 1933, I give mine: Auto 
Stealing New $56,000,000 Racket, (Jan.); 
Prehistoric Monsters Roar and Hiss for 


Sound Films, (April); Beer Making Is Mar- 
vel of Industrial Chemistry, (June); Tricks 


of Firebugs Exposed By Police Experts, 
(July); How Strange Disease Accounts For 
Army of Lost Persons, (Aug.); Mountain- 


Top Roads and Bullet Trains, (Aug.); Rare 
Stamp Racketeers Thwarted By Black Light, 
Sept.); Animal Movie Actors Trained By 
Strange Tricks, (Sept.); Strange Inventions 
Used By Crooked Gamblers, (Nov.) ; Crack- 
up of Mighty Glacier Caught For First Time 
By Sound Camera, (Dec.). I expect there 
will be many exceptions to this list so let’s 
see them.—C. R., Jr., New York, N. Y. 


Mystery of Bouncing Bottle 
Cleared Up by Photographer 


FOLLOWING is a brief discussion of the 
imateur photographer’s picture of a bounc 
ing milk bottle which you reproduced in a 
recent issue. While such pictures are interest 
ing in themselves and a credit to the person 
who took them, their accuracy is open to 
question. The distortation, I believe, is due 
not to bending of the bottle, but to the 
manner in which the photograph was taken. 
Cameras working at shutter speeds as fast 
as 1/1,000th of a second employ focal plane 
shutters. The shutter consists of a curtain 
with a slot (or usually a selection of several 
slots of different apertures) which passes in 
front of the film with variable speed. The 
rated exposure is the exposure each portion 
of the film receives 
as the slot is passing 





in front of it. Most LITTLE ) 

focal plane shutters EGYPT ( 

move from top to HAS'NT ) 
bottom in the cam- ANY THING | 

era. Since the image ON ME 

is inverted, the low- 

er part of a scene YN 

is exposed first and ine 

the upper part last Q Y 

The shadow of the 

milk bottle, being os 

lower, was recorded a 

first, then the bot- 

tom edge, and on up to the top. From the 


shape of the bottle in the photograph, its 
motion can be analyzed as upward, with a 
canting to the right. The canting motion be 
comes apparent when one observes that the 
planes of the top and bottom of the bottle 
are not parallel, indicating that the bottle 
was at different tilts at the beginning and 
end of the exposure. The composite oi these 
motions produces the result shown, that is, 
an apparent stretching and bending distor 
tion—D. P., Madison, Wisc 


Why Does Soap Make 
This Nail Brush Float? 


I yust made a discovery. When I have a 
nail brush well soaked in soap and water, 
I notice that it doesn’t sink in the wash- 


bowl until all of the soap has gone off into 
the water. I think it was because the soap 
was porous. Does any reader have a dif- 
ferent opinion?—W. L. S., Rome, N. Y. 


Thinks Tungsten Razor 
Would Last Forever 


SOME time ago, you published splendid ar- 
ticles dealing with facts about shaving and 
all kinds of razor blades. About the same 
time you also published an excellent article 


regarding vision and gave facts about lenses 
and the wearing of spectacles. I 


, 
revised to 


should like 
include all 


to see these articles 





that science has discovered since that 





and reprinted in PopuLAR SCIENCE Mon 
While on the subject of shaving, I s! 
like to see an article on the various el 
razors being introduced to the public a 


present time. I have heard that if a 


blade were made from tungsten it woul 


forever. Looks as if some of the man 


turers should develop a blade of this 
and offer it to the public, or would it 


too much ?p—D. N. 


Oblique Fall of Meteor 
Explained by This Reader 


RECENTLY in 


C., Norfolk, Va. 


your magazine, there 


an illustrated article, and a photograph 
car hit by a meteorite which went thr 


the hood and radiator. In a later issue I | 
a gentleman 


in Our Readers Say 
agrees that the car 
was hit by the me- 
teorite. He says, 
“When I read the 
article I knew that 
it was not true, or 
the illustrator was 
in error, as meteor- 
ites that strike the 
earth descend in a 
vertical direction.” 
Perhaps the above 
mentioned gentle- 
man was thinking 
of Galileo and the 
which is used by our 
as the Plumb line. 


convince some 


that 


center ol 
surveyors and is ki 
is right as far 
dropping dead weights and objects are con 
cerned but that theory does not apply w 
moving objects are concerned. Perhaps I « 


He 


member of 


the 


(HO HUM 
THIS 1S 
} FAR 


gravity 


Meteor 


ciety if he or she should read this. Fi 
ample, when you throw a stone or e\ 
baseball high into the air the object w 
come down in a true vertical line; or, 


I say if you fired 


a 


large field or n 


gun at an angle of sixty-five to eight 
degrees, you would not expect the sh 
stop abruptly at its estimated or given dis 
tance and fall straight down. It would con 


tinue, I 


say, on its 


angled 


course to 


earth. The same applies to a bomb cast 
released from an airplane. If such be th 
case, how could you expect a meteorit 


fall in a straight 
which it is 
sphere? This 
dence.—L. S.., 
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He Knew a Good Thing When 
He Saw It, But Conscience— 


Since the middle 


kids these days, 
the World’s Fair. I 


exhibit and also in 
Guide to Science. I 


book pretty badly, but 
from California and had no money and no 


of 


was 
a 


last 


August I 

been hitch-hiking around, like a lot of ot! 
and working at 
I could get to do. While in Chicago, I visit 


interested in 


copy of 
wanted a ¢ 


I had 


The Poct 


that 


ked 


‘Opy ol 
hitch-h 


job. So I just slipped a copy in my po 


and got away with 


it 


without 


paying 


it. I've been working on a ranch near 


for a while and al- 
though I am getting 
only my keep and a 
little spending money 
once in a while, I 
can spare the money 
now for the book. 
As I am sorry | 
took it and want to 
squeeze myself as a 
punishment, I am 
enclosing a_ dollar 
for it and hope it 
will be enough. 
While I regret the 


whate' 


evi- 


e 


] 


il 


+ 
r(C 


t 





manner I came by it, I'm still glad I'v: 


it!—B. O., 





Stanton, Tex. 
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NEW-DAY OUTROARDS 
with 


HOODED POWER 


FLOATED IN RUBBER 





AMAZING new Hooded Power motors 
bring new performance, new smooth- 
ness, new quiet. Gleaming stream-lined 
hoods protect every engine part, keep 
boat, hands spotlessly clean. New Sim- 
plex starter makes starting quick, easy 
~no ropes to wind! New-type engines actually 
float in rubber. New patented Co-Pilot. Mod- 
erately priced. Write today for Silver Anniver- 
sary catalog. Address, Outboard Motors Corp- 
oration, 5492 N. 27th Street, 
Milwaukee, Wisconsin. 
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All Kinds 
Better Built 
Lower Prices 


ie 
Whether you want a row- 
vat, fishing boat, out- 
ard motor boat, motor 
at, snipe sail boat, or 
noe, Thompson’s new 
ee catalog will save 


you money. 
Prompt 
mpson Sian 
BEAT from two 


big Motor Boats $395 and up 
factories 
the World 
ES Write for copy today. State kind of 


CATALOG FREE 
boat in which you are interested. 
THOMPSON BROS. BOAT MFG. CO. 


219A t. Write to 119 Elm St. 
PE ae wis. (ther - CORTLAND, N. Y. 


Canoes $38 and up 


~ 


Rowboats $36 and up 
’ reititt at 





Outboards $36 and up 
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Do you enjoy hunting or target-shoot- 
ing, with rifles, revolvers or shotguns? 
If so, six cents in stamps will 
bring you full details about the 
many unusual benefits of mem- 
bership in the National Rifle As- 
sociation—including a sample 
copy of THE AMERICAN RIFLE- 


MAN, the one publication de- 

voted erclusively to guns. 
National Rifle Association, 

855 Barr Bldg., Washington, D. C. 





SPRING 1S 3e 


FREE 
CATALOG 


Ready March {2th 











Ful illu ] we 
ing footwea " 
and other specialtie for 
Camper and Fisherman 


L. L. BEAN, 


P 363 Main St. 
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ABSOLUTELY 
FRE 
The NEW BENJAMIN 25 SHOT 
' DR with BOLT ACTION 
' E—HAIR TRIGGER—PRICE 
ational improvement in air 






most s 
Send name—addres age 
ifany—foryour copy of BB MAGIC—FREE 

n manual based o Army regulations, etc 


eu n >. 
sk fordetailsof 1934 BENJAMIN SUPER SINGLE 


kind of gun you 
EA erate 
mcesrT 





BREECH LOADER—BOLT ACTION—HAMMER — " 
HAIR TRIGGER—PRICE $5.50 and our SPECIAL INTRO- 
RY OFFER. WRITE NOW 


BENJAMIN AIR RIFLE CO. 693 W. Broadway, St. Louis, Mo., U. SA. 





Every Needed Fact, Figure, Formula 
Every Shortcut and Special Method 


in the 


WHOLE FIELD 
of 


MATHEMATICS 


Now in ONE 
Handy Volume! 


For the first time you can have this wealth of 
practical mathematical information, covering 
every trade and business, condensed into one 
handy book for quick reference. This volume 
puts right at your finger tips instant facts and 
formulas for making every kind of mathe- 
matical calculation. From hundreds of dif- 
ferent sources, this priceless information has 
been gathered together, boiled down into 
brief, simple language, and applied to actu- 
al problems. Every man in business, every 
man in the mechanical trades, every man 
who ever uses a tool or has to make cal- 
culations or estimates in office, shop or 
home, will find here a treasury of money 
making, money-saving ideas. 


THE HANDBOOK 
OF APPLIED 


MATHEMATICS 


No previous knowledge of mathematics is needed. No study is 
required. The specific information you want is easy to find, by 
looking it up in the index. The book takes up every trade and 
gives you practical methods, easily-worked formulas for solving 
every problem. Thousands of specific examples show you just 
how to make your calculations. If your work involves math- 
ematics in any way this complete reference handbook is an indis- 
pensable part of your equipment. It is an amazing time-saver 
for any one concerned with engineering, architecture, electricity, 
mechanics, construction, automobiles, machinery, printing, or any 
other industrial work; or with accounting, auditing, manufactur- 
ing, costs, taxes, or any other business mathematics. No practical 
man, no house owner who makes an occasional repair, no one who 
has a home workshop can afford to be without the valuable in- 
formation quickly found in this book. 


Simplified, Dependable Methods by an Expert 


The author of this book, Mr. Martin E. Jansson, has had the 
widest experience in practical work. Trained as a civil engineer, 
he has built tunnels and dams, roads and houses; he has had 
years of experience in railway and industrial construction work. 
He has instructed adult at New York University. He 
gives you the benefit of his wide experience in this book. 


EXAMINE THIS BOOK FREE 
SEND NO MONEY—MAIL THIS COUPON 
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Last Call! 


Save 17/2 % 
on this Special 


Advance of 
Publication Offer 


The regular price of this book 
will be at least $6.00. If you re- 
serve your copy now, you may have 
it for only $4.95. Easy payments 
if you wish. [First printings 
hefore publication sold out 
Pre-publication price heing 
held open until new printing 
is ready.| Over 800 Pages. 375 
Illustrations. 150 Tables. Durable 
Maroon Fabrikoid Binding. 
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” tata aac i acacia 
Save Time—Be Sure of Your Facts a 
a ne i fol : -™ : D. VAN NOSTRAND CO. a 
ne quick turn to the index and you find at once 1 
the best mathematical methods for solving your g 250 Fourth Ave., Now York : 
problems. You avoid the expensive errors that : gr The untveet of “ge “a nati 8, g 
} "Ls ‘ iT Special-Pre *ublicatio rice it ) 
handicap the man who merely guesses. Think 1 coon ditas i haniiun tae Gea, 5 ans Conan & oak ane 
what an advantage it is to have all this informa- g nothing. If I keep it, I will make a first payment of @ 
tion in one handy book. g $1.25 and I will pay $2.00 monthly thereafter for 2 § 
.4 1 month $5.25 in all. (Cash with order : ) 1 
See How Thoroughly It 2 ; 
Covers the Needs of YOUR Work .* ' 
Arithmetic Concrete Machine Shop : Addr x 
(including Slide Rule) Brickwork Automotive Shop } a 
Algebra Carpentry and Sheet Metal Work State i 
Geometry Building Electricity ' 2 
Trigonometry Lathing and (D.C. and A.C.) . Ref 4 
Weights and Measures Plastering Print Shop t 1 
Mechanics Painting Business 8 saan 1 
Excavations and Piumbing Mathematics — ae 
Foundations Heating Accounting fannaneeeeseeeessseessasasal 












































Proved in ’33 . . Improved 0) mao 


Develops Greater Power... 
Delivers More Speed ‘os 
Less Per Mile 
Last year’s Pontiac motor was noted for 
its power, speed and 
economy. The power plant of the 1934 


thanks to 
refinements, 


Burns Gas 


its smoothness... 


many engineering 


its famous 


Pontiac, 
Surpasses even 
predecessor. 
up to 84 h.p. 
m.p.R. . « 

engine gives more miles to the gallon by 


Power has been stepped 
. . . speed increased to 82 
yet the amazing Pontiac 
a generous 10 per cent. As to smoothness, 
“Tf you 
want more smoothness than you get in 


a prominent engineer states, 


the Pontiac Straight Eight engine, you’ve 
got to goto a motor of more cylinders.” 


uy WH 
> if j1: 


A 











New High Compression Head, Shown Above, Increases 


to the cooled roof of the combustion 
chamber. The major advantages of this 
cylinder head design are: a smoother 


Engine Efficiency 


The 1934 Pontiac engine uses a new 
and improved type of General Motors 
Research cylinder head with a compres- 
sion ratio of 6.2 to 1. Directly above 
each valve, in the combustion chamber, 
is a metal boss or button. This cuts 
the clearance above the 


dow n space 


and less restricted flow of incoming and 
outgoing gases in the combustion cham- 
ber, and also cooler valves. The extra 
water-cooled surface in the combustion 
chamber adds enough cooling effect to 
permit the use of a higher compression 
ratio (6.2) without necessitating the use 


STRAIGHT 


valves and brings the valve heads closer of premium-priced, anti-knock fuels. 


At Left—New Vacuumatic Spark Control and Gaselector 


Credit for much of Pontiac’s new fuel economy goes to its new system of controlling 
the spark (see device at right of distributor) by a vacuum created by the suction of 

This new method unerringly advances or retards the spark to obtain 
maximum power from minimum fuel at all speeds and loads. It responds instantl) 
to the ever-varying requirements set up by the throttle. . . . The Gaselector, shown 
just below the distributor, permits setting the spark to obtain maximum efficiency 


the engine. 


from whatever grade of fuel is used ... Pontiac Motor Company, Pontiac, Michigan. 
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TAP POWER 
HIDDEN 
IN 


P 20,.000-VOLT CURRENT 
GIVING KICKS 


fa 


D HYDROGEN ATOMS 
N PARAFFIN BLOCK, 
EXPLODED BY NETRON 
RAYS, FORM VISIBLE 
TRAILS IN SPECIA 
CHAMBER 


JF RELEASED FROM MERRY-GO-ROUND 
SHATTER 
AND BREAKING UP DEUTONS 


THEREBY RELEASING PROTONS AND NEUTRONS 


DEUTONS STRIKE LITHIUM TARGET 


ING LITHIUM TOMS 


LETS NEUTI 


PASS THROUGH 


A 
A 


thought 
of exist 
charged 
charged 


MAGNETIC merry-go-round, firing electrified 

particles at 50,000 miles a second, has just 

generated the world’s first neutron ray in a 

research laboratory at the University of Cal- 
ifornia. 

The new ray represents the culmination of years of 
study by two California scientists, Dr. E. O. Law- 
rence and Dr. M. Stanley Livingston. It the 
most penetrating ray ever created in a laboratory, 
giant brother of the X-ray and the gamma rays of 
radium. It has the anomalous property of pene- 





IS 


sun. 


By 
'OHN E. 


trating heavy substances more easily than light sub- 
|_ODGE stances. Thus, hydrogen, lightest of gases, is al- 

most an impassable barrier, while the ray passes part of 

throught lead with comparative ease. Its practical In the 


New Mbystery/ Rays 







Dr. E. O. Lawrence with the world’s biggest elec- 
tromagnet at the University of California. The 
magnet is used to produce neutron rays, the most 
penetrating ever created. Left, schematic diagram 
gives idea of method of producing neutron rays 





possibilities at present remain unguessed. 
Ten million neutrons a second stream 
through a lead window when the rays are 
being generated. Neutrons are the elect- 
rically dead particles which British physi- 
cists discovered two years ago when they 
blasted lithium atoms apart in a Cambridge 
laboratory. Until that time, it had been 
that atoms, the tinest bits of matter capable 
ing alone, were composed solely of positively 
particles, called protons, and negatively 
particles called electrons. The usual concept 


of the construction of an atom has a group of electrons 
whirling around a central nucleus composed of a proton 
or group of protons as planets wheel about a central 


Everything in the world—men, machines, plants—are 
composed of these tiny units just as a wall is built up 
of bricks. Fifty trillion ordinary atoms can crowd to- 
gether on the head of a single pin. From such incon- 
ceivably small storehouses of power the new ray obtains 


its energy. 
ir work, the California physicists use the largest 
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energy of the penetrating 1,800 times that of an electron, burs Ir 
rays is the result of crack- the atomic nuclei apart and sends oii discov 
ing the atom. shooting particles far heavier than t! time il 
This suggests sensa- electrons released by X-rays or gamn activit 
tional possibilities. Inthe rays. nesiun 
long quest for atomic One experiment has shown that t] p 
power, through tapping mew ray has the power of changil thev ¢ 
the energy stored inthese _ light chemical elements into heavy on tions § 
invisible components of | When aluminum, for instance, was sul Nev 
all matter,the main prob- _ jected to the neutron bombardment, ji us 
lem has been to find the atomic weight increased. The neutror 
right projectile to split in this, instead of breaking up th 
apart the atom. The deu- nuclei, had joined with them, th b 
tons used in California increasing their weight. 
are the heaviest and most Blocks of paraffin, containing a hig 
efficient bullets so far percentage of hydrogen, are bein 
employed. The energy _ placed in the path of the rays. When t! | 
they return for the neutron stream hits them, it breaks up 
amount put in is greater the hydrogen atoms, setting free X 
than that obtained by any — shower of particles with trails that « ( | 
be seen and counted in a special char ( 
ber. In one test, these trails indicat 
that 10,000,000 neutrons a second wet 
streaming from the magnet and bo 
1 barding the paraffin. In fact, it was th 
display of atomic fireworks that fir follov 
proved to the experimenters that th: Vi 
had created the ray. 
Because the human body is tw 
thirds water and its hydrogen content is ) 
high, the effect of the new ray in treat enabl 
ing disease remains to be determined Then 
ae At all events, its penetrating powe! up th 
Mercy Hospital, Chiclil even through hydrogen, the o 
has installed this 800,0 greater than any tool now at 
X-ray apparatus. T ling the disposal of the radiologist I 
ze f the giant machin , sa : 
can be estimated by noting ; as the expert is called who us S ! 
the figures of the : X-rays and radium to perfor 
modern feats of scientific magic di 
At the same time that the ne \t 
ray 1s reported from Californi City 
word comes from Europe th D 
Prof. F. Joliot and his wif Whil 
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pearance of a covered trv 








ing pan. Inside it is the SETTING UP GIANT 
otty-te.sound. 2 C¢on- TO TREAT CANCER 
taine! shaped like a pill Workmen are assembling a 500,000 
box and made of bi Iss volt tube designed for use in treating 
. cancer Dr. W. D. Coolidge, directo: 
Into this pillbox the of the General Electric Laboratory, de 
lel feed deutons the vised the system employed in this giant 
central particles of th 
recently discovered he ivy hydrogen itoms other method. If the workers 
These are formed almost entirely ot acom can increase the energy ob- Candy, sealed in 
bination of electrically dead neutrons and tained from shattering atoms boxes, is in- 
electrified protons. With the magnetic field without increasing the energy spected by 
holding these particles on a circular course, put into the work of breaking ™¢2™S of this 2 
. ¥ ? . ae ; "—s de . ‘ | . Tray apparatus. 
-volt current is applied alternately apart the electrons and protons Bits of metal 
to opposite sides of the brass container super-powerful and super-effi are thus in- 
These successive kicks, perfectly syn cient rays may be created for ‘tantly found 
ronized, whirl the particles faster and remarkable work in the future. 
until they are spinning at fantasti \t present, the two California scientists are 
( d have acquired as much energy engaged in careful tests, seeking to obtain a 
irled by 3 09 volts. At this clearer picture of the ray they have created 
point, they are releas | from the electri and of its possible ipplications 
g and propelled into a silver-white tat Because the neutrons carry no electric 
hium, the lightest of the solid el charges, thev shoot through atoms undeftlected 
el Che result 1 shower of neutrons by the “walls” ot electricity which surround 
ng both from broken deutons and sh the central nuclei. Only when they make a 
ter lum atoms. Thus, part of thi direct hit are they stopped. Then their mass 
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INVISIBLE FORCES, RECENTLY DISCOVERED, LEAD 


POPULAR 
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Curie-Joliot, the daughter of the 
d erers of radium, have, for the first 
n history, produced artificial radio- 
ty. By bombarding aluminum, mag- 
n, and boron with positively charged 
les traveling 18,000 miles a second, 
aused the targets to give off radia- 
similar to those of radium. 
w developments in X-rays and new 
for radium are constantly widening 
eld of the radiologist, who now works 
nly in the hospital and surgeon’s office 
the factory, the foundry, the arse- 
e art gallery, and the police labora- 
His invisible rays are solving mys- 
preventing accidents, diagnosing ills 
human and industrial. 

of the most amazing of all feats of 
X s occurred not long ago in an eastern 

lo study the action of an ailing heart, 

geon made a tiny opening in a vein of 

ent’s arm and inserted a rubber tube 

thicker than a hair. He carefully 

lit up the vein to the neck and down 

tery to the heart itself, all the time 

wing its progress by means of X-rays. 

ith the end of the tube actually inside 

ital organ, he injected through it a 

ic element which revealed the chang- 

itline of the heart in all its details and 

led him to make a thorough diagnosis. 

[hen, he cautiously pulled the tube back 

artery and down the vein and closed 
opening in the arm! 

other cases, metallic substances that 

ter sharply on an X-ray negative are 

ted directly into the bloodstream so 

ction of the veins and arteries can be 

ed by the diagnosing doctor. 

\t Beth Israel Hospital, in New York 
“X-ray talkies” are now filmed to 
’ doctors study diseases of the heart. 
ile the apparatus snaps pictures, mak- 
them in 1/120th of a second, a minia- 

microphone within a_ stethoscope 


i 


sforms the sounds produced by the 
racting of the heart and the snapping 
‘ valves into electrical impulses which 

a lever in a beam of light and thus 

i sound track on the film, perfectly 
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synchronized with the pictures. By a com- 
parison of sound and picture, the expert is 
able to find the exact point in the heart- 
beat where an abnormal sound occurs. 
This is of great value in making a diagnosis 
and laying out a course of treatment. 
That modern X-ray apparatus literally 
can find a needle in a haystack was dem- 
onstrated, a few months ago, by engineers 
at the General Electric Laboratory, in 
Schenectady, N. Y. They placed a small 
needle at the cen- 
ter of a bale of 
pressed hay, five 
feet high. When the 
X-ray film was de- 
veloped, it showed 
the exact location 
of the bit of metal. 
To the average 
person, the opera- 


HIDDEN SECRETS 
REVEALED BY 
THE X-RAY 


At far left, movie 
strip of human lungs 
made with modern, 
high-speed X-ray. 
Upper left, automatic 
pistol as seen by X- 
ray. Below it, an X- 
ray picture of a car’s 
steering wheel show- 
ing defects in metal 


tion of these miracle machines is still a 
mystery. How are the rays formed? How 
do they penetrate solids? How do they 
make pictures? How do they aid in curing 
disease ? 

New machines range from 800,000-volt 
giants, giving as much radiation as $73,- 
000,000 worth of radium, to midget tubes 
that barely reach across the palm of the 
hand and function in machines that can be 
plugged into an ordinary light socket. Most 
of them operate in the same way. Take, as 
an example, the new 800,000-volt appa- 
ratus installed in the Mercy Hospital in 
Chicago. 

It has a battery of four glass vacuum 
tubes having an overall length of fourteen 
feet. At one end is a coil of tungsten wire 
about the size of a postage stamp. This 
forms the cathode (negative electrode), 
reaches a heat of from 2,300 to 2,500 
degrees and sends off a stream of negatively 
charged particles which form the cathode 
rays. At the other end is a round water- 
cooled tungsten target, positively charged. 
Magnets steer the cathode rays down the 
fourteen-foot tunnel of glass to hit this 
four-inch bull’s-eye. 

As the cathode rays hit the target, they 
change into X-rays, just as the energy of 
a bullet turns into heat on stopping sud- 
denly in hitting a steel wall. These X-rays 
shoot out of the tube in all directions but 
shields of lead prevent their escape on all 
sides except the one on which the patient 
or object being examined is placed. 

An expert, simply by looking at a tube 
in action, can tell you whether it is giving 
off “hard” or “soft” rays. The soft rays 
give the greatest (Continued on page 120) 


SCIENTISTS INTO REALM OF UNEXPLORED MARVELS « 



























































































































Flow N ighthe 


the ¢ 


f ] 


priced 


reas ot 


‘ight 


thousands ot 


2 


By EDWIN TEALE 


HREE million trucks roll on 
| miles oft 


million 


sur- 


roads in the United States. 
In all parts of the country, hun- 


machines 


take to 


the highways when darkness falls, speed- 


and valleys, headin 


g for the 


g over hills 

rger cities. While the cities sleep, this 
vast, unseen caravan transports bread and 
flowers ilk and steel, eggs and high 





Rect i rode o -mile over- 
night run across Pennsylvania hills and 
Ni Jersey highways from York, Pa.. to 
New York Citv to watch first-hand the 
operation Ol I odern highwav ex 

[ rip began he York terminal 
Sleep Ulrich, the driver, was pat 
ing e big chains on Truck with oil 

| rossed to the end of the lon shed 

Behir us, a dozen men toiled in the 

the loading platform. Boxes, bat 
rels, crates, bundles were being packed 
to the huge bodies of trucks and tr uil- 
el Pailboards slammed. Motors barked 
roared. Machines lumbered away into 
darkness, heading north, south, east 
The night tleet ot the York Motor Ex- 
press was beginning to roll 

Ul finished his last-minute job 

hung his brush on a hook un- 
( ruck, stowed his pal of oil look 
ing like ck molasses, i rack on the 
! ng ho r ’ ‘ ( lL, cli hye ) 
into the cal 

(ur d Vas Ire l} KCLS CON 
ering the consignments were handed up 
1 i oilcloth poucl Fit een Ons ll 
( A nickel CI“ZaArs two doze 

pigs. W Ilp eT iled like cords of 

( | crate of yelping collie pups 

chor cnal lor l St sh 
i on the eighteen balloon tires 
ea I k I ( 

\\ oO} oO block 

il] ) ) she rolle 


; 




























































Tickets covering consignment of g 
They carry coal, sprinkle 3 
streets, haul garbage, put out 
fires, deliver newspapers, re- \t 
move ashes, and accomplish 
thousand and one other tasks 
demanded by modern civiliza- 
tion. Last year, for instanc 
more than’ 100,000,000 quarts 
Sleepy Ulrich, driver of the truck and trailer, knows of milk came by truck into 
every traffic light betweeen York, Pa., and Manhattan New York Citv. Throughout 
the country, during the same 
twelve months, 7,000,000,.0 
clittering main street of York. Sleepy pounds of livestock went by truck fro 
looked at his watch. It was nine P. M. farm to city. Forty-two percent of a D 
lor six years, he has been pulling big — shipments of hogs, sheep, cattle, and cals 
loads out of York. For fifteen, since he now roll to market on rubber tires 
was a marine in the World War, he has only fifty-eight percent going by r | 


been handling trucks. Built like a Minne- 


sota fullback, he weighs 220 pounds, has 

slow, good-natured grin, and is rated 
one of the crack trailer men of the East 

For five minutes, we worked. our way 
through — traftic along residence streets 
past silk mills luminous with the blue 
light of mercury-vapor lamps, out to the 


suburbs. Then settled down to the 
long grind. The roar and clatter of the 
big engine filled the cab. We were hitting 
thirty-tive miles an hour, making time 
on the level road to Wrightsville and the 
bridge across the Susquehanna. 

Truck transportation, in the 


we 


last few 


vears, has grown to major importance. 
In less than a decade, the number ot 


machines traveling American roads has 


tripled. In 1921, it was under a million. 
In 1928, it had passed the three million 

irk. Single companies now have fleets 
of from 8,000 to 14.000 trucks and more 
han lorty fleets of 1,000 or more ma- 


lines are In the country. At present. three 


fifths of all the trucks in the world oper- 
e on the streets and highways of the 
| j 1 St 


In the two years between 1930 and 19 


alone, there was a_ thirty-five percent 
jump in this total. 
Outside our cab, a cold wind rush 


past. But we were snug and warm. T! 
heat inside can be regulated and in emer- 
gencies can even be raised to melt sle 
from the windshield. Above my _ righ 
shoulder, on the wall of the cab, are six 
flares, like long Roman candles. Ever 
truck in Pennsylvania is required by | 
to carry such red lights for use if stall 
on the highway. Each flare burns f: 
fifteen minutes 

A few years ago, before this law went 
into effect, Sleepy witnessed not far fro 
Coatesville, the strangest accident he h 
ever seen. A big truck loaded with cy 
inders of compressed oxygen had broke! 


down and was stalled by the roadsi« 
While the driver worked over the ¢ 
gine, a second truck. coming from t! 


rear, crashed into it. The impact explo 
the compressed gas, shattered the tru 
is though by a blast of dynamite, 

tossed the heavy steel cylinders, split opt 
like burst frankfurters, in all directions 

















WW 


on’s Goods 


ds are put in oilcloth pouch and given to truck driver 


gely enough, neither driver was seri- 
hurt by the accident. 

\t the toll house of the new Wrights- 
Columbia bridge, we pull up with 
ss of released air from the brakes. 

one of the eighteen wheels has its 
iir brake, enabling the driver to stop 
ost in his tracks. Sleepy fishes the three- 
r toll from his pocket. Off again, we 
round a furniture van with five red 
rns strung across its back, and then 
long for a mile and a quarter over 
white concrete spanning the river. 
seyond Columbia, we begin to climb 
of the valley and it is hills all the 
Five-Mile Hill, Three-Mile Hill, 
rhouse Hill. We labor up one side and 
ge down the other. The trailer, more 
ily loaded than the truck, butts us 
slow down, jerks back as we speed 

When the trailer is full and the truck 
st empty, Sleepy says, you need spurs 

tick on. 

Do you know why truck drivers all 
suspenders?” Sleepy asks. I make 
ess but it is the wrong one. “It’s to 

) their shirt tails in. If you wear a 
on a pitching truck, your shirt tails 
coming out all the time?” 
ist west of Lancaster, we meet the 
lly Turnaround.” It is a truck with 
tachable body: The driver has taken 
load to Philadelphia, unhooked it 
‘and all, attached another and is mak- 
the return trip, all in less than ten 
s. He blinks his lights, down and up 
1 man tipping his hat, and Sleepy 

vers with two yips of his horn. 
ch year, the eighty-eight trucks of 

York company burn almost 600,000 
ns of gasoline and travel a distance 
’ equal to a hundred trips around the 

At the end of every run, mechanics 
ver the big machines as though they 


were airplanes of a transport line. One 
man is responsible for the greasing; an- 
other goes over the tires; a third is in 
charge of the gasoline and oil; a fourth 
spends all his time testing and fixing 
brakes. The final checkup is in the hands 
of the driver. He examines the batteries, 
the brakes, the eighteen-gallon radiator, 
the oil and the tires before the start. 
Even so, the jinx sometimes catches 
up with him. A few nights before my 
ride, Sleepy had three flat tires in suc- 
cession. Then both headlight lamps went 
bad. And finally the engine stopped and 
he found dirt in the carburetor! To take 
care of such emergencies, he carries a 
flashlight and a wide variety of spare 
parts, as well as a valuable assortment 
of tools of his own, for making special 


Above, placing 
red flares on the 
highway towarn 
traffic ofastalled 
truck. Upper 
left, group of 
flares which the 
laws of Pennsyl- 
vania require 
every truck to 
carry and ligtt 
if truck stops 


At left, the au- 
tomatic mechan- 
ism between the 
truck and trail- 
er. If the airand 
electric connec- 
tions break apart 
brakes on truck 
and trailer are 
automatically 
set to stop them 


repairs. For him, tinkering with the truck 
is fun. Sometimes, he even spends his 
spare time around the shop working on 
Thirty-Five which has been his truck since 
it was purchased two years ago. 

Almost never, however, does mechanical 
difficulty delay a load for more than a 
few hours. As a result, the fast overnight 
service permits goods to be transported 
to distant cities between closing time of 
factories one night and the opening of 
business places the next morning. A new 
kind of long-distance manufacturing has 
sprung up as a result. 

By the time we reach Lancaster, the 
houses are dark. Few people are on the 
streets. We roar through canyons between 
high buildings, past a huge red-brick fac- 
tory with twin (Continued on page 118) 












DEVELOPED for use by 
surveyors, and possibly 
by the Army as well, a 
combination truck and 
touring car has just been 
perfected. Among its un- 















Rear view of combination touring car and truck, 
showing the manner in which a motorcycle can 
be loaded. Right, truck used as a passenger car 






























ylecular weights of 400 

mpounds at a glance CIRCULAR paper disks, revolving as a 
phonograph record does on its turntable, 
supply new methods of music instruction 
in the devices shown below, invented by 
Dr. W. Otto Miessner, composer and music 
authority of Chicago. In the “rhytho- 
phone,” shown at the left, punch holes are 
made in the disk to correspond with the 





CHEMIST’S SLIDE RULE 
SPEEDS CALCULATION 


DESIGNED for the use of commercial 
chemists and students of chemistry, a slide- 
rule type calculator shows correct formu- 
las and molecular weights for approxi- 
mately 400 inorganic compounds. The de- 
vice is said to reduce greatly the time ordi- 
narily used in computing molecular weights 
nd solving equations The holder ind the 
slide are so arranged that the openings 
on one part conceal or reveal various in- 
formation on the other part With the de- 
vice, it is possible to determine the solu- 


ot a compound in water and acids 


WORD TALLY ON 
FOUNTAIN PEN 


WRITERS are able to esti- 
te closely the number of 
words they have written by 
referring to a scale engraved 
on the transparent ink barrel 


Ol a new fountain pen. Seven 





sections are marked on the 





the words 
vritten trom 1 ) to 7,000 
| The point at which the ink 


in the barrel touches the 


scale indicating 


scale, indicates the number 


tf words written. 












Revolving disk gives student of music the correct rhythm 
and also furnishes data on interpretation of composition 


Engineer adjusting one of the twenty 100,000-watt , , ; 
tubes used in the world’s biggest radio station point in the world. 


TRUCK AND TOURING CAR COMBINED 


usual features is a four-wheel drive, which 
is said to increase its ability to travel rough 
roads such as deep sand, steep hills, and 
ditches. On level highways it has a 65-mile 
an hour speed. Its engine develops 106 
horsepower. 


eee matasasa’ MUSIC TAUGHT WITH WHIRLING DISKS 


notes of a musical passage. As the disk 
revolves, an electrical contact is made each 
time one of the punch holes passes be- 
neath the radial arm, and the corr 
rhythm of the passage is sounded. On the 
disks supplied with the other device are 
printed interpretations of the themes and 
motives of various compositions. 





GIANT RADIO PLANT 
MEETS FIRST TESTS 


Usinc twenty 100,000-watt 
tubes, the biggest radio broad- 
casting plant in the world is now 
sending out test programs from 
Cincinnati between one and six 
o'clock in the morning. The st 
tion has a total power of 500.0 
watts. Its giant tubes, water 
cooled, use a million gallons o! 
water a day. In its initial tests 
reports indicated that reception 
was good at points as far away 
as Alaska, the Canal Zone, and 
England. It is now believed the 
station will be audible at any 
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UNIVERSAL WRENCH FITS 
MANY DIFFERENT NUTS 


‘TING any nut, from a quarter of an 
to more than two inches in size, a uni- 
| wrench of European invention com- 
; in one tool the functions of a large 
ty of wrenches and pliers. When the 

ew wrench has been adjusted, pressure on 
nd lever causes the jaws to seize the 
with a vise-like grip. 


Y 


KNOWN asastress | - ane _ 


recorder, a device re- 
cently placed in ser- 
vice at Harvard Uni- 
versity, will aid en- 
gineers in the design 
of structures that 
will withstand earth- 
quakes. When minia- 
ture building frames 
are subjected to arti- 
ficial earthquakes in 
the laboratory, the 
device indicates the 
stresses to whicheach 
member is subjected, 
and from these fig- 
ures the correspond- 
ing stresses that 
would be induced in 
a full-sized building 
can readily be com- @& 
puted and guarded 
against. 


PLANE SPREADS INSECT-KILLING SPRAY 











\IRPLANE spraying of 
rds to control in- 
pests that ravage 
trees has now been 
nded to the use of 

iid insecticides, giv- 

it new effectiveness. 
Hitherto dusts have 
used because the 

of water required 

lute an oil spray in 

r to avoid burning 

s would be too heavy 
irry in an airplane. A new air-spraying 

ice, however, dispenses with the use of 

er by breaking the oil into a mist so 
that it will not be injurious to vege- 

e growth. This is accomplished by feed- 
the oil into a steel brush that is whirled 














Left, using a 
plane to spray 
liquid insec- 
ticide over 
trees. Below, 
close-up of 
steel brush 
that breaks 
oil into spray 








at high speed by the revolutions of its 
propeller. One such brush is mounted be- 
neath each wing of the plane in the manner 
shown, and the pilot controls the volume 
and distribution of the spray by means of 
valves in his cockpit. 


SURGICAL DRESSINGS 
WOUND ON A SPOOL 


Srxty dressings for minor wounds are 
supplied in spool form in a first-aid pack- 
age recently placed on the market. Readily 
detached for instant use, each dressing 
combines a strip of adhesive tape and pad 
of gauze, making it unnecessary to lose 
time in searching for the separate mate- 
rials. The spool is packed in a dustproof 
case that may be dropped in tool kit with- 
out damage to the contents. 


MEASURE STRESS CAUSED BY QUAKES 





Apparatus used to record earthquake stress on members of model building 














Above, inventor with his new 
lamp that uses no filament 


Ke 


Ne oA Left, 


close-up of the light 


NEW ELECTRIC BULB 
HAS NO FILAMENT 


Devorp of any filament, an electric lamp 
demonstrated recently in New York City 
provides economical light by a new appli- 
cation of the glow of mercury vapor. Two 
bulbs are used, one within the other, and 
the space between the two is exhausted of 
air by a vacuum pump. The inner tube con- 
tains at either end, the electrodes that 
cause the lamp to glow. Invented by a 
German engineer, H. J. Spanner, the new 
light is a development of his “glow lamp” 
previously described in this magazine (P. 
S. M., Apr., °33, p. 40). 


ODORLESS ANTISEPTIC 


Opor Ess and tasteless, a new antiseptic 
compound, whose discovery is reported to 
the Society of American Bacteriologists, is 
described as a more effective germicide 
than iodine. The drug, a chlorine com- 
pound, has a bright yellow color, which 
persists as long as it 1s active. 












































































escue Mask Tested on Land 























This land submarine was built to test a 


rescue mask. Men watch the effect of air 


pressure Upper left, nder-water mask 


lo TEST a new breathing mask for 
submarine rescue use, a German 
manufacturer has erected a complete 
odel of a submarine behind his fac- 

. Illustration shows how man wearing th 
tory. Men wearing the masks and rescue mask would rise on cable to sea'’s 
speci i jac kets enter the dry-land sub- surface. Note crew coming through hatch 
marine, which is fitted with machin- 
ery and bunks to simulate a real tect his eyes. Donning these masks, me! 
craft, and carry out the drama of — bers of the crew of a disabled submari 
sailors escaping from a disabled sub- could escape one at a time through 
marine. Meanwhile observers watch hatch and make their way to the sur- 
the operation through glass windows — face along a cable that would have been 
set in the side of the model boat. made fast to their craft by divers of a 
Pests already made are said to have — rescuing party. The jacket used with the 
shown the practicability of the new mask enables the wearer to withstand the 
mask, which includes an oxygen tank _ pressure of the water until he reaches the 
ind a mouthpiece through which the | surface, as has been established by experi- 
ies eeediemn tn wearer breathes, while a nosepiece ments under various pressures in the test 


t their escav¢ closes his nostrils and goggles pro- chamber. 








NEW FREE-WING PLANE CAN'T STALL 


STALLING and tail 
spins are said to be 
prevented in a new 
type of airplane 
demonstrated the 
other day at a Los 
Angeles, Calif., air- 
port. The wings are 
pivoted to the fuse- 
lage at a point one- 
third of their width HAND LAMP PROTECTS 
from the leading BLIND PEDESTRIANS 
edge, and the pilot 
may release them in To GUARD the lives of blind pedestrians 
flight so that they at night, a hand signal lamp has been de 
will tilt to counter- vised by a Belgian inventor. When thi 
ict adangerous spin. user crosses a street after dark, he holds 
With the codrdina- up the pocket lamp and presses the but 
tion between wings ton, lighting a luminous white disk on 
ind tail surfaces, the which three black dots appear. The inven- 
craft rights itselfau- tor urges placing this signal in general 
tomatically and thus use among the blind, so that motorists 
prevents a spin will instantly recognize it 














POPULAR SCIENCE MONTHLY 











TWENTY-FOOT MODEL REPRODUCES 
INVOLVED SUBWAY CONSTRUCTION 













Twenty-foot model of labyrinth caused 
by intersecting subway routes in New 
York. The model is nearing completion 










o New Jersey men are 
leting a  twenty-foot 
of the most compli- 
underground construc- 
project ever attempted 

in, selected by the 
Franklin Institute of Phila- 
lphia for reproduction in 
ture. The spot chosen 

is the New York City block 
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CHICKS RUN THEIR 
ELECTRIC HEATER 


Bapy chicks may keep them- 
selves warm with the aid of an 
automatic heater recently placed 
on the market. Shown below, it 
provides a platform to which the 



















bounded by Broadway, Sixth chicks are attracted by a pilot 
Avenue, Thirty-Third and light burning continually at the 
rhirty-Fourth Streets, where rear, in center. The weight of 


several chicks on the platform 
closes a mercury switch and turns 
on two heater bulbs at the sides 
of the pilot. When the chicks get 
warm and leave the platform, the heater 


ing and projected sub- 
will create a subterra- 
labyrinth. The completed 
|, containing half a mil- 
individual parts, will include minia- 









f 









subway trains built exactly to scale, bulbs go out automatically. Thus the 
including the smallest details, and Sececies whew af enadel of undwareend om heater is connected to a wall socket and 
reproduce the lighting effects. struction, showing the maze of subway lines the chicks do the rest. 







NEW RIVER BOAT HAS UNUSUAL DESIGN 














As chicks gather on this platform, their 
weight moves switch and turns on the heat 







OIL-CAN OPENER 
ALSO A SPOUT 


Moror oils may be 
poured into the crank 
case of a car directly 









Model of a streamlined boat, designed by a Dutch engineer. It is intended for use on 
nland waterways and its inventor says it will be capable of unusually high speeds 



















\ DUTCH engineer, C. J. Stoel, has em- how the craft will present a smoothly from their cans 
ied his ideas of the streamlined speed- curved surface, devoid of projections that _througha combination 

of the future in the ambitious model would cause wind resistance. can opener and spout 
strated above. Designed for swift invented by a _ Los 
vel on lakes and rivers, its rolling lines GASOLINE FROM SAWDUST Angeles man. The 
rd an interesting comparison with the spout contains a sharp 
‘amlined ocean liner described on SWEDEN has jusi granted a subsidy of point that cuts a hole 
‘ther page of this magazine. The in- $50,000 for the erection of an experi- in the can. Oil flows 
tor is shown applying the finishing mental factory for the production of gaso- out the hole and down 
hes to his model, which measures line from peat and sawdust. A Finnish the trough provided 
re than six feet long, and illustrates chemist invented the new process. by the device. 
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WINDOW BAMBOO MASTS 
RT ANTENNA 









NICER WORKS THROUGH 
HWAY IN) ROOF 










































Illustration of radio car showing how it would be used to cover news events 


line to the regular studio, where it is re- 
broadcast. For ultra-short waves, a high 
point of reception is required, and the 
tower of the Empire State Building will be 
used in the New York City area. 

Once the car has reached a destination, 
a different transmitter, operating on a 
longer wave length, is placed in service. A 
reel antenna is strung up on jointed masts 





Ay} +} r } n h 
When e car is barred, one of the 

with this transmitter 
nis ick and sends out 1s ré 


ports by use of ultra-short waves 


PEEDING after the 


ite pace, a streamlined 









ir about to be placed 

service by the National 

bro sung Company will 
represent an mnovation in 1 Above, interior of radio car 
qaio techn jue It contains a showing motor generator 
ct ete broadcasting station At right, the new broad- 


ast car all ready for a trip 









of news and 





prot 
sporting events to radio listeners from vir- 


which the car can be 





isting are pro- 


ided. When the car is in motion. an ultra- 
hort-wave transmitter is employed, using a 

i or the root ot the car The 
progra s picked up at any convenient point 
with! tittv-mile radius nd carried by land 

















by driving right to the spot 


Whole Radio Station in Auto 


Broadcasting from Scene of News Event Ils Now Possible 


of bamboo. This transmitter has a 100- 
mile range. 

When the car cannot be brought to th 
scene of an event one of the crew goes 
out on foot, carrying an ultra-short-wav 
transmitter on his back. This pack trans 
mitter has a five-mile range, and the radio 
car itself rebroadcasts the program to th 
pick-up station as previously described 

Fittings of the bro 
casting car are amazingly, 
compact for their efficien- 
cy. The front of the ma- 
chine is set off as a sound- 
proof studio and is sepa- 
rated from the rear by a 
thick glass window. Stand- 
ing on the front seat, an 
announcer may thrust his 
head and_= shoulders 
through a trapdoor in th 
car roof to obtain a better 
view. The two transmitters 
and their control panels 
are housed in the rear of 
the car, together with a 
gasoline-driven generator 
that supplies the power to 
operate them. 
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of Treelike Buildings Planned 














HAPED like trees with slen- 
der trunks, homes and of- 
fice buildings of the future 
may rise into pure air on 
of steel. Our artist presents 


s conception of this startling pro- 


( 
br 


itish 


le recently by R. H. Wilenski, 
architect. The scheme 
ground level virtually unob- 























structed. Each building is supported upon 
a single, stalk-like shaft of steel or strong, 
light alloys, resting in turn upon a massive 
subterranean foundation. Modern ad- 
vances in the design of high-speed ele- 
vators simplify the problems of transport- 
ing passengers between the buildings and 
the earth. Access from one building to 
another is provided by a system of suspen- 





| 


Drawing by B. G. SEIELSTAD 


sion bridges, and stores and places of 
recreation contained in the building make 
it possible to dwell aloft for an indefinite 
time without needing to descend. Gigantic, 


luminous globes are placed at strategic 
oints to light the aerial city by night, 
while by day the inhabitants enjoy the 
unfiltered sunshine and fresh air of their 
lofty nests. 











FASTER, SAFER PLANES 
DEVELOPED IN 


iggest 
Wind | 


‘Lunnel 


PEED with safety in the air. Speed with econ- 
omy of operation. Speed with comfort for ai 
travelers. For the past few years these speed 
demands have been insistently made by the 
users of airplanes and especially by the airline com- 
panies whose existence depends on the swift, safe, + 
dependable, and economical transportation of pas- . he 
sengers, mail, and express. 
The builders of commercial airplanes are meeting 
this demand so successfully that the operating chief " 
of an important air-transport line tells me that his 
ships never wear out—that they are replaced by 
faster planes while they are still in excellent shape. 
A year ago there wasn’t a multi-motored transport 
plane manufactured that had a rated speed of more 
than 150 miles an hour 
Today the Douglas DC1 Airliner, carrying a pay 
load of twelve passengers and more than 1,000 pounds 
of cargo, has a top speed of 240 miles an hour, and 
in economical cruising speed in excess of 200 miles 
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Cut-away view of room containing instruments that automatically re- 
cord lift, drag, and force of cross winds as artificial gale buffets plane 
Position of the recording dials is clearly shown in the illustration 











in hour. The Boeing 247 Transport, carrying a pay load o! 
2.400 pounds, has a cruising speed of 171 miles an hour. The 
new Curtiss Condor biplanes, that soon will go into servic 
have a high speed of 170 miles an hour, and a cruising sp 
of about 150 miles when carrying 3,200 pounds of revenu 
producing load. The Martin B-10 monoplane, an adaptio! 
to commercial use of the Martin military ship, is anoth 
of the superfast transport planes now on the market. T! 
Martin military plane, which can do 200 miles an hour wh 
carrying a ton of bombs, won for its creators, in 1932, t! 
Collier Trophy awarded to the year’s outstanding achievement 
In aviation. 

In developing today’s high-speed commercial planes 
manufacturers have not built ships with bigger engines to 
operated at higher costs. Nor have they sacrificed airwort 
ness or comfort. They have achieved increased speed 
turning out planes of improved design and increased aerod 
namic efficiency. In doing that they have followed the tr 
blazed by the air scientists who work patiently for the 
vancement of aviation in the marvelously equipped Lang 
Memorial Aeronautical Laboratory of the National Advis 
Committee for Aeronautics. 

The N. A. C. A. has its executive offices in the Navy 
Building in Washington, and its laboratories, workshops, 
hangar on the Army Air Corps post at Langley Field, n 
Norfolk, Va. It is, however, an independent government 
ganization. Its fifteen members are appointed by the Presi- 


dent of the United States and serve without pay. The Jo 
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Aircraft 
That Can Speed 
at Six Miles 
a Minute is 

Goal of 


Great Flight 





Laboratory 


Tom 
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Arthur 
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technical force, headed by Dr. George 

wis, director of aeronautical research, 

scientific study of the problems of 

ght for the benefit of all American aviation 

—commercial aviation quite as much as mili- 
iViation. 

because aircraft operate in the air, N. A. C. 

\. tlight-science pioneers realized, when they 

| their work nineteen years ago, that 

the first things they would have to 


TEST CHAMBER 


DOORS FOR 
AIRPLANES 





























FLIGHT FORCES ON AIRPLANE 
ARE RECORDED HERE ON 
SEVEN AUTOMATIC SCALES 


GUIDE VANES TURN 
AND STRAIGHTEN 


AIR FLOW 
was how to control, surely and accur- 
for experimental purposes, the most At top of page, the home of the world’s biggest wind tunnel. A full-size plane is tested 
- of the elements in the path of a gale that sweeps out of the tunnel at 118 miles an hour and is carried 


° away by the opening at left. Above, cut-away view of tunnel showing course of the air 
( ourse, much could be learned from d . 


flight. Ingenious and highly accurate 











ments were developed to measure and record speeds, pres- pressed in inverse proportion to the model’s scale. For example, 
and the positions of control surfaces while an airplane 1 one-twentieth-size model is tested under twenty times normal air 
g. But flight tests could not solve all the problems of avia- pressure. Means for studying and preventing the formation of ice 
So a five-foot wind tunnel was built at Langley Field. In it on airplanes are studied in a refrigerated tunnel. A twenty-foot 
scale airplane models, or full-size small parts of planes, tunnel, with an air speed of 110 miles per hour, is used for the 
be mounted on delicate scales and balances, subjected to full-scale testing of propellers, and also of the other parts of the 
t of air that simulated the conditions of actual flight, and plane, including fuselage, engine, landing gear, and tail surfaces. 
res and strains measured Newest, and most impressive, is the full-scale tunnel, the 
er on, other and much-improved wind tunnels were built. world’s largest, in which may be studied and measured accur- 
are a dozen of them now. A vertical tunnel is used to ately the flying characteristics of a complete full-size airplane, 
the spinning characteristics of small-scale models of va- and in which engine and cowling problems may be investigated 
tvpes of planes. There is a steel-tank-enclosed, variable- under conditions similar to those of actual flight. 
tunnel in which models are tested in air that is com- At first glance the big structure that houses this gigantic 
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apparatus looks as if it was built inside 
out, for the structural steel frame is out- 
side the cement-asbestos sheets that form 
its walls, Of course, there has been no 
nistake. This building, 434 feet long and 
222 feet wide, was designed to withstand 
wind blasts of hurricane force rushing 
through the inside of it. 

Standing in the lofty test chamber of 
this house of the winds, I saw, far above 
my head, the mouth of a smoothly planked 
elliptic cone sixty feet wide and thirty 
feet high. Directly opposite it, and fifty- 
six feet away, is a similar cone, split by 
a smooth fairing into two circular pass- 
ages. In each of these passages is mounted 
a four-blade, cast-aluminum-alloy propel- 
ler thirty-five feet, five inches in diameter 
driven by a 4,000-horsepower electric 
motor. 

Beyond the propellers the circular pas- 
sages gradually change their shape and 
grow larger, until at the end of the build- 
ing they are forty-six feet square. At their 
ends series of wind vanes, that look like 
airplane wings set on end, are adjusted 
carefully to turn the airstreams smoothly 
into the fifty-foot-wide return passages 
that run the length of the building. At the 
other end more vanes turn the airstreams 
again, so that they join in the 110 by 72- 
foot entrance cone that narrows gradual- 
ly to sixty by thirty feet at its mouth. 

In the big test chamber, between and 
beneath the gaping mouths of the wind 
cones, stands a glassed-in control room, 
its roof about level with the lower lips of 
the cones. Struts, protected by stream- 
lined fairings attached to the roof, pro- 
trude from the roof of the control room. 
On them is placed a plane ready for test- 
ing in the artificial hurricane. 

Inside the control room, protected from 
wind currents, is the balance that meas- 
ures the air forces to which the plane 
under test was subject ted—a balance large 


nough to weigh a big airplane, and yet 
icate enough to serve as a postal scale 
The struts on which the axles of the 
| triangular 


plane were mountec nd the 





CHANGES OF AIR PRESSURE i Freed 


AT EACH ORIFICE ARE mt 
TRANSMITTED TO 1 - P\yrysss 
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TILTING MIRROR 
REFLECTS LIGHT 


~_ 
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LIGHT BEAM RECORDS 
AIR PRESSURES AT 
ORIFICE DURING FLIGHT 


FLEXIBLE 
DIAPHRAGM 


Measuring Air 
Pressure in Flight | 


Diagram shows how an automatic record 
is made of changing air pressure at vari- 
ous points on exterior of a plane during 
a flight. Note tiny orifices in rudder that 
admit air which affects flexible diaphragm 


LOW-DRAG COWLING 
FOR ENGINE REDUCES 
AIR RESISTANCE ———_ 
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How speed of modern aircraft has been in 
creased by cowling, fillets, and proper plac- 
ng of propeller with regard to the wing 
is made clear in this diagram. Use of fil- 
lets has raised speed twenty miles an hour 


~ 


4 
ra 


frame to which its tail was attache 
secured, inside the control room, to a | urn- 
table attached to a floating frame re-ting 
on struts that transmit the lift for 
four scales. A linkage attached to the ‘ioat- 
ing frame, and acting against a counter. 
weight, transmit the drag forces : 
other scale. Two other linkages, attached 
to the frame at its front and back 
also working against counterweights, trins- 
mit the cross-wind forces to two other 
scales. The turntable allows the air 

to be yawed from twenty degrees left to 
twenty degrees right, and the frame on 
which the plane’s tail rests can be 1 

or lowered, altering the wings’ angle to 
the airstream. 

With everything ready for a test 
flight scientist in charge pushed a 
troller handle. The big propellers began to 
purr. A brisk breeze leaped across the test 
chamber. He pushed the handle over an- 
other notch, The wind began to how! and 
soon reached full gale force. The dials of 
the seven scales were registering its pres- 
sure on the plane. The operator pushed a 
button, and the reading of each scale was 
recorded. He pushed the controller 
handle over another notch, and then an- 
other and another, until a mighty blast 
was roaring across the test chamber at 
the hurricane speed of 118 miles an hour 

Inside the control room the air forces 
acting on the stationary plane from three 
directions, much as they would in high- 
speed flight, were being registered by 
dials of the scales, which also record 
the intensity of the rolling, pitching. 
yawing tendencies about the plane’s thre 
axes. Outside, stationed in a car mount 
on a movable bridge above the pat 
the man-made hurricane, another engi 
was intent on measuring, with a deli 
instrument suspended from the car 
air flow around the plane. Much of \ 
has been learned through this method of 
studying the downwash behind the wings 
and the air flow around the tail surfaces 
of planes. 

Not all of the (Continued on pag 


New War Plane Has Movable Gun Turret 














OFFICIALLY known as an express 
bomber, England's latest 150-mile- 
in-hour war plane has been nick- 
named the “flying ash can.” It takes 
its name from the cylindrical turret 
that can be drop- 


without refueling. Despite its ponderous 
appearance, it can rise to an altitude ol 
nearly two miles above the earth, att 
ing an important advantage in wat 
maneuvering. 





pe d below the fuse- 
lage during flight. 
Protected within 
the turret, a ma- 
chine gunner can 
pour a deadly 
stream of fire upon 
hostile aircraft at- 
tacking from the 
rear. When no 
longer needed, 
the turret is pulled 
back into the fuse- 
lage to reduce wind 
resistance, The big 
bombe r is power- 


ed with two 525- 








horsepower mo- 
tors, and has a 











nt view of new plane 














Dotted line shows location of gun t 
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s a bust or statuette of startling realism by 


do is pose for exactly four seconds while a 
era analyzes his features—and then call for 
ie studio, he is seated in a chair on a turn- 
and a projector is adjusted so that it 


casts le 
seonk P takes ‘eons bhi striking evidence of 
strea of light across Nis the fidelity to life 
is then set revolving, and in this sculpture 


PROFILE PLATES ARE 
ASSEMBLED ON WIRE RING 
USING WASHERS FOR 


BETWEEN 





4 The sawed-out metal strips are as- 
sembled on a wire ring and cracks 
are filled with melted paraffin 


touched, just as 


» > 


4 

wf 
a 
, 


ed. 






Enlarged and pasted to a 
thin metal strip, the film 
then cut apart with a jig saw 


in this country, it pro- 


cal means. All the sitter 


6 Bust of Col. 
Charles A. Lind- 
bergh made by the 
new process. It is 


When the subject comes 


Makes Lifelike Statue 


454 Pictures Strung Together 


in New Sculpture Process 


a high-speed motion picture 
camera, set at a thirty-degree 


angle from the projector, makes 


a continuous record of the 
glowing outline of the sitter’s 
profile during one complete 
revolution. Anespecially ground 
lens corrects the foreshorten- 
ing of the contour from this 
oblique point of vantage, and 
gives it the same effect as a 
photograph made at right an- 
gles. The result is a one-yard 
strip of film bearing pictures 
of 454 separate light traces, 
from which the subject’s fea- 
tures can be reconstructed. 
To do this, the picture strip 
is first enlarged to the desired 
size; a photographic enlarge- 
ment a foot and a half wide 
and twenty feet long is used 
for a life-sized bust. The print 
is pasted on a thin metal sheet, 
and deft hands guide it beneath 
a jig saw, carefully cutting out 
the outline of each profile. At 
the end of this task the opera- 
tor has a pile of 454 curiously 
shaped metal plates, each one 
representing the sitter’s protile 
from a certain angle. When the 
plates are now assembled in 
their proper order on a wire 
ring, the first crude likeness of 
the subject appears. Paraffin is 
then poured over the model to 
fill in the spaces between the 
plates and to smooth off the 
surface. So far no artistic 
ability has been required, al- 
though a good likeness of the 
subject has been obtained. As 
a last step, the figure is re- 


a photograph is retouched. Then 
a plaster or gypsum mold of the figure is taken, and 
from this bronze copies may be made. The finished 
work is said to be as good as that done by an artist. 


The resulting model then goes to a studio where it is re- 
touched by a skilled artist, just as a photograph is retouch- 
This operation is illustrated in the picture seen below 







































































Respiration apparatus used in measuring the 
oxygen consumed by a bicycle rider. The 
nan’s nose is closed with a clip and he 
breathes through the rubber mouthpiece 
With oxygen consumption known, the energy 
expended can thus be accurately computed 


LL the hearts beating in the United 


[ } } , = 
states develop about 70.000 
L horsepower! 
Half a peanut furnishes sut- 


ficient energy for an hour of intense men- 
tal effort! 

Eighteen holes of golf consume as 
much energy as climbing five times to the 
top of the Empire State Building, the 
world’s highest sky scraper ! 

Such are the surprising facts dis- 
covered by experts in the field of experi 


mental physiology In their study ol 
energy and fatigue they are collecting 
curious information about our’ bodies 
about how hard we work for a living 


1 
} 


ibout the relationship that must exist be 
tween energy and disease 


Using improved methods and newly 
devised apparatus, scientists under the 
direction of Dr. Francis G. Benedict have 
lust completed the latest energy tests al 
the Carnegie Institution of Washington. 
D. C. Men peddling bicycles without 
wheels, girls typing at top speed in 
enclosed cases, subjects living for days in 
glass houses pase then issemble data 
on the energy we use to keep live and to 
perform the various tasks of everyday 


life that constantly drain our energy 


When we wake up in the morning, they 
tou! 1 it we lire quietly in bed our bodies 
ctuall consume ess energy than ! 

Ventv-watt electri light bulb! But il 
you s§ » the consu tion Jumps five 
percent. Stand up and it Jumps ten per 
cent \\ K briskly across the room and 
if le Ips ) ) percent Run S fast Ss vou 

, : ; 
( ] Zooms | percent When 
) “11 
ou lie quiet, two lumps of sugar will run 


) ’ + ’ ( , pat of but- 


New Hnergy ‘Lests 


REVEAL OUR LOSS 
AT WORK OR PLAY 


ROBERT 
E. 


MARTIN 


doughnut will 


ter an hour and a half 
furnish fuel for three hours. 

The average laborer, other tests show, 
has to work eight hours a day every day 
in the year to turn out the equivalent of 
242 kilowatt hours of electrical energy. 
That is just enough to keep the Lind- 
bergh Beacon at Chicago burning for 
approximately half a day. In other words, 
it would require the energy of 543 men 
working eight hours a day to keep burn- 
ing this biggest aerial searchlight in 
America 

One curious discovery made by Dr. 
Benedict was in connection with mental 
effort. His experiments showed that a 
housekeeper dusting out the study of an 
Einstein or an Edison would consume 
more energy in three minutes than the 
profound thinker would use in an hour 
of concentration! 

Then why does brain work make us 
tire” 

Six men and two women took part in 
the experiments which sought the answer 
Each underwent tests while in three dif- 
ferent mental states: awake but thinking 
of nothing in particular, following a defi- 
nite train of thought, and concentrating 
intently. Mental effort. it was shown, 
slightly increases the pulse rate, the depth 


f breathing, and the oxygen consumption 
of the body, 
But the ad Ilded ¢ ‘nergy used is so slight 
it a piece of banana no larger than the 






Some energy is consumed in merely keepi 
alive. In test, below, the comfortable subje 
breathes through the tube connected to h 
helmet so the oxygen used can be measur 





end of your little finger will support 


steady concentration for nearly an hour 
In fact, the increased consumption 
energy is so trifling it fails to explain 
mystery of the bodily exhaustion w! 
follows prolonged brain work. The 01 
answer science can make at present is t! 
the strain of the eye muscles in reading 
the ear muscles in hearing, and the bo 
muscles in maintaining the same positior 
produce the fatigue. 


Every year, the average pair of lungs 


expand and contract ten million times; t 
average eye roves back and forth thirt: 
six million times: the average heart br 
forty million times, pumping eno 


fluid through our veins to fill fifty aver- 


age railroad tank cars. All this actis 
goes on without conscious effort. 1 
energy expended in keeping the hun 
engine running while it is thus out 
gear is known as its basal metabolis 
Metabolism means the process by wh 
our bodies turn food into energy 
tissue. 

After the experts have determined 
level of energy consumption required 
keep the body alive, they can easily m¢ 
ure the added energy consumed in a g! 
task. There are three ways of doing t! 
One is by the amount of oxygen taken 
inother by the amount of carbon-diox 
given off, and a third by the amount 
heat liberated by the body. 

All three occur in such a constant 
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_ HARDWORKING 


CHORUS GIRL 


rding to the oxygen con- 
tion test, this dancer 
s harder at her job than 
h-digger, or a housewife 













y one check will give 
formation sought. Us- 
the oxygen consump- 
carbon-dioxide pro- 
m is used, the subject 
g through special 
which lead from and 
into rubber bags. 
ng such methods, Dr. 


ing 


uses 





ligerstedt, of the University of 
gfors, Finland, not long ago, dis- 


d some surprising things about the 
consumed in dancing. The Charles- 
popular a few years ago, used up 
ximately as much energy as sawing 
The Polish Mazurka consumed 
is much as wrestling. Even the 
results in a person of normal weight 
ling bodily heat sufficient to raise 
mperature of five pints of water 
the freezing to the boiling point. 

On the list of energy-consuming tasks 
1 the house, he found washing 
the list. Sweeping comes second 
ironing about half as hard as wash- 

g. Dressing the baby proved to be seven 
as tiring as sewing by hand, and 

reneral work done by the average 
wife was shown to be as hard as that 
by a carpenter or housepainter. 

( imbing stairs is just fifteen times as 

as walking on a level floor. Inci- 

vy, the most efficient way to climb 
the way that puts the least strain 
body, is at the rate of about a sec- 








Wearing an airtight helmet 


little 


ond a step. By saying ‘one hundred and 
one” between each step, the pace can be 
gaged easily. 

During one of their experiments, Dr. 
Benedict and his co-workers built an air- 
tight, heat-tight chamber in which a per- 
son could live for days under 
controlled conditions. Ingenious 
devices enabled the observers 
outside the glass house to meas- 
ure the heat produced by the 
subject when he was _ asleep, 
resting quietly, physically ac- 
tive, eating, fasting, and concen- 
trating on mathematical prob- 
lems. One discovery was that a 
heavy meal will increase the 
heat output of the body as much 
as forty percent and cause it to 
remain above normal for as long 
as twelve hours. 

Because the body burns food 


energy. Arrows indicate flow of 
and liberates heat in producing energy 
the unit used in measuring energy is the 
calorie. It represents the amount of heat 
required to raise the temperature of about 
a pound of water four degrees Fahrenheit. 
Foods are also measured in calories to 
designate their energy producing value. 

If we lie in bed all day, 1,700 calories 
of food will keep our bodily machinery 
functioning. If we work at a desk, we 
need 2,500 calories. If we pitch hay on a 
farm, we need 3,500. A Maine lumberman 
may consume 7,000 calories; a six-day 
bicyclist 10,000. The average man eats 
more than five pounds of food a day, 
about a ton a year. Thus, in less than a 
month, a 150-pound man eats his own 
weight in food. 

Astonishing chemical engines within 
the body carry on the work of trans- 
forming this food-fuel into energy. Every 
muscle is a powerhouse in miniature. It 
takes sugar brought by the blood and 
changes it into glycogen, a white, starch- 
like powder, which it stores up for future 
use. Glycogen, according to the famous 


so her energy consumption can be 
gaged, this girl is solving a problem in mental arithmetic. She 
oxygen in 














English scientist, Dr. A. V. Hill, who was 
awarded the Nobel Prize for his re- 
searches, is one of the most potent chem- 
icals known. It represents a concentrated 
form of energy nearly four times as pow- 
erful as dynamite! One gram, three and a 
half hundredths of an ounce, contains 
enough potential energy to lift a ton of 
rock six feet into the air! 

When you turn a page of this maga- 
zine, glycogen enables you to do it. Each 
of the hundreds of thousands of fibers in 
your biceps is charged with this animal 
starch. When the command races down 
from the brain along the nerve lines, each 
cell of which passes on the message in 
less than a hundred thousandth of a sec- 
ond, an instantaneous chemical reaction 
takes place. The glycogen, as though it 
were gunpowder touched off by a fuse, 
changes and becomes lactic acid, the 
chemical found in sour milk. This acid 

causes the mus- 
cle fibers to con- 
tract in unison, 
thus lifting your 
arm. 
Immediately 
afterwards, oxy- 
gen, carried along 
the fibers by blood 
capillaries, re- 
converts as much 
as three fourths 
of the lactic acid 
. into glycogen and 


tubes 


With her nostrils tightly closed, this girl 
is breathing oxygen through the tubes 
while ironing, which is fairly easy work 


burns up the rest by oxidation. In this 
way, the muscles are prepared for the 
next contraction. It has been found that 
five gallons of blood are required to carry 
one gallon of oxygen. 

Dr. A. V. Hill has found that for every 
gram of lactic acid developed during exer- 
cise, 370 calories of heat are produced. 
When the (Continued on page 116) 



















» First Full 


Approaching the 
door, left, the 
housewife’s foot 
depresses a mov- 
able board and the 
door opens before 
her so she can go 
from kitchen to 
dining room with 
both hands full. 
Right, exterior 
view of the new 
home of tomorrow 











































ALLED the world’s most completely elec- 
trified dwelling, a six-room house just com- 
pleted at Mansfield, Ohio, will serve West- 
inghouse engineers as a laboratory in 

Z planning the home of tomorrow. Three and a quarter 

miles of wire operate its 320 electric light bulbs 
eighty-seven convenience outlets, and twenty-one 
built-in appliances, many of which are types never 
before installed in a residence. Simply by pressing 

a button and speaking into a wall microphone, 
housewife converses with front-door callers fron 

any part of the house. An electric wagon brings 
dinner to the table; when its reeled cord is plugged 

in an outlet, hot and cold compartments keep food 
at the right temperature throughout the meal. The 
door to the kitchen, responding to her weight on 

foot treadle, opens as by magic when the housewife 
approaches it, hands full of dishes. A concealed 
motor whisks the elevator-type panels into the wall 

Dishes wash themselves and towels are dried elec- 
trically in the kitchen. Should the housewife scratch 
her finger on a pin, an electric cell in the laundry 
manufactures fresh chemical antiseptic. A weather 
factory in the basement warms the house in winter 
and cools it in summer, while a top-floor pent house 
has its own heating plant consisting of electric wires 

embedded in the walls. An electric sentinel in the 
two-car garage guards the owner from asphyxiation 
by exhaust fumes; if he starts the car’s motor with 
the doors closed, they open automatically. The doors 

. may also be operated by radio from the car’s dash- 
a board. Engineers maintain that the all-electric home 
4 is in no sense a stunt dwelling, but a practical work- 
ing model of the home of the future. Its estimated 
monthly electric bill of thirty-seven dollars is called 
not excessive in view of the work done. 


Moving a lever, set 
between the windows, 





he housewife, right, 





starts an electric 
ventilating fan over 
the central lamp 


Note curved ceiling 















Electric units in this serving 
table keep food either hot or 
cold. It will hold food for an 
entire meal. At far right, liv- 

rr 1 with indirect lighting. 


Vote weather units near ceiling 
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y Electrified | f 



































House Runs Itself - 


Three tubs, with a centri- 
fugal dryer in the center, 
constitute the clothes- 
washing unit which speeds 
this arduous task with lit- 
tle work on the part of the 
housewife. The only unit 
of its kind in existence 


Below, illuminated mirror 
in the main entry hall. 
Note panel lights on each 
side and across the top 










© pee. Stites 2 


ng pantry is provided with electrical appa- 
ch enables the housewife to prepare a light 
vithout using the equipment in the kitchen 





Facilities for hand ironing are provided in the 
laundry. On the shelf behind the woman isa radio 
set, a telephone, and the handy electric doorman 
es are placed in this electric washer and the 
Throwing a switch washes and dries dishes 
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In the main bathroom is a towel dryer. At the In the basement of the electrified house is the 
bottom of the dryer is an electric heater and weather-making apparatus. One of its features is 
a fan that blows hot air past the towels. In the “reversed refrigeration’ by means of which 
the laundry is the big drying plant as seen at water is heated. The woman in picture is point- 
left. Moist air automatically turns on heater ing to the heat pick-up of this refrigeration unit 
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Three black 


bears, effectively mounted in 


an appropriate background in a realistic 





OAH WEBSTER said in his dic- 
tionary, that taxidermy is ‘the 
art of stuffing animals.” It is 
much more than that now, and 
“stuffy” it never was. At any moment in 
the taxidermist’s life, in may rush ad- 
venture or bizarre experience. Nor is this 
surprising, since taxidermy deals with all 


anner of creatures, frequently wild 
which are sometimes alive when they 
seem to be dead, and sometimes dead 


when they seem to be alive. As a few 


true stories will illustrate. 
Not long ago someone sent a rattle- 
snake to a New York taxidermist to be 


mounted. Dangerous, but this taxidermist 
knows the tricks. Carefully, he pried off 
outer boards from the stout express box 
He wore big, thick The snake, a 
diamond-back, was powerless, 
imprisoned by the venom-spotted glass 
Slowly, cautiously, the taxidermist raised 
Like a flash, the snake darted 
hrough into a big, strong glass jar, whose 
xidermist clapped down. 
For an instant, the angry snake thrashed 


bout. Then, the coils relaxed, the head 


clove ~ 


handsome 


Dart of it 


avy top the 


' . . 
dropped, paralyze d by the two ounces of 
h] n the lor nto ] 
1orotor tne r con ned 
11 , 
Donning rubber gloves, the taxidermis 
, , 
ook out tl limp body. He placed it o 
} vorkhencl } if ' Ol) 
¢ workbencn irrange l | rious 
’ , 1 
OSE CeCKINg he one ] VNni¢ WO ld 
ook Des when ol ted [} Tol l | 
yured rouns ne | ck ind Velow colls 
} 2) Steer Ot ris < ne rst SsTterD 
' , 
OWal 1 Wax | en o | e 
dryi rned_ the ss over. This 
: : 
el ( ns i¢ Ke § Mm \ lI! OoV- 
) ] lar 
l i 1O 






lifelike 
poses for a museum, are carefully arranged against 
habitat 


By Tuomas M. Jounson 


Below, a 


















before the chloroform 
vore off, the plaster 
would be dry, the snake 
back in the box. 

The telephone bell rang 
and the taxidermist an- 
swered it. A few mo- 
ments later he returned 
to the workbench. The 
mold was on the floor, 
smashed into a thousand 
The chloroform 
had worn off: the snake’s 
writhings had dashed it- 
self and the mold to the 
loor of the workroom. 

A tiny rustling sound, 
a rattle, behind him! He 
whirled, but too late. The 
rattlesnake struck. Luck- 
ily help was at hand. The 
taxidermist was saved 
ind the snake captured 
after a perilous hunt 
through the studio. 

That near tragedy con- 
trasts with what happen- 
ed recently to the three 
Jonas brothers, who art 
imong this country’s lead- 


pieces. 


ing taxidermists. At their 
large studio in Yonkers 
N. ¥., they had mounted 


three black bears, for a 


museum. All were in life- 
\ilinge 


] y 
11Ke DOSeS, eves tWINKI! 


Ing 
coats glossy Next the \ 


arranged efte 


must be 
tively ‘ id appropri 
I CKgro lI d repro 





dventures wth 


TAXIDERMISTS HAVE THRILLING 





mounted 























dik-dik. 


This is an African antelope, 
slightly larger than a rabbit 





































































planation, a box labelled HAWK—DEAI 





duced, for a natural-looking habitat gr 

Near the studio is a patch of semi- 
woodland; the very spot for a dress re- 
hearsal. There the Jonas brothers took 
their three black bears, trying them tirst 
one way, then another. Just as they got 
them right, they heard a wailing siren 
A police car stopped at the roadside 

“Stop abusing those bears,” the 
officer commanded. 

‘Abusing?’ chorused the three Jo- 
nas brothers. “Why, the bears are 
dead—and mounted. See?” They 
demonstrated. “We're taxidermists. 

‘Taxidermists, eh?” the policeman re- 

peated. “A woman telephoned you were 

abusing three helpless black bears.” 
One taxidermist received, without e 


~“ 
' 


) 
He bent down, peeped through a slit in 
the side of the box. Suddenly, from 
it darted forth a long, snakelike 
neck, tipped by a sharp bill. It dealt 
the taxidermist a blow that sent 

sprawling, blood pouring from ; 





MOLDS READY FOR INSTANT USE 


To speed his work, the modern taxidermist keeps on hand 
molds of animal heads and bodies of various sizes and shapes 





Specimens of Solenodon paradoxus, 
mals, mounted for American Museum of Natural History 


oppossumlike ani- 
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ead /\nimals 


TIME PRODUCING MOUNTED SPECIMENS 





























































etw 1 the eyes. The “hawk-dead” was Below, left, an excelsior-stuffed form 
a lively bittern. whose neck and bill which was used in old-fashioned taxi- 
sgt ” dermy. Right of it, modern molded form 
ire a formidable weapon. 
Modern taxidermy, as practiced by its 
lea exponents, especially for the great 
nus s striving to preserve a record of 
ll the wild animals as they live on their 
native heath, reaches out very far. It sends 
to Africa, Asia, South America expedi- 
i01 hunters, naturalists, artists, taxi- 
" lermists; perhaps men who are all four, 
e like the late Carl Akeley, James L. Clark, 
. 1 John Jonas. They not only shoot ani- 
ls and bring home their skins and 
._ EB bones. but they also bring the results of 
study of those animals at first hand, 
sketches and photographs of their most 
. ippealing postures, of typical and beau- 
iful aspects of their natural surroundings. 
These are embodied in habitat 
scientifically accurate, 
istically pleasing to the 
eye. Science alone would give 
y without interest; art 
nterest without accuracy. 
rmy secures both. 
So a taxidermist, returning 
fr tfari, will bring collec- 
I f stumps and branches 
i trees, bits of moss, rocks, 
grasses, brushes, ferns, even 
: birds and insects, all to 
ed somehow into a group 
showing the actual surroundings 7 
in real life of the animal speci- 
Some things can be dried 











young, to complete the picture. 

To get them, these versatile 
taxidermists run desperate 
risks. Clark, now assistant di- 
rector of the American Museum 
of Natural History in charge 
of preparation, has shot at 
close range lions, grizzly bears, 
ibex, and other wild animals. 
At fifteen yards he killed a 
charging rhinoceros Radclyffe 
Dugmore had just photo- 
graphed. Perched in an acacia 
tree, he watched scores of an- 
gry elephants stampeding be- 
neath, searching for him. John 
Jonas has traveled 8,500 miles 
on safari, and had many ad- 
ventures. Once he shot a charg- 
ing rogue elephant. 

The revolution in taxidermy 
that made these efforts and 
This elephant is made entirely of paper, risks worthwhile, began with 
with the exception of the eyes which the daring, artistic, and scien- 
are glass, and eyelashes which are hair tific Akeley. Once animals were 

mounted by placing the skin 

over a framework, turning it 
and used as they are, but upside down, and stuffing it with hay or 
green leaves, flowers and_ excelsior. Then the animals were modeled 
fleshy plants must be repro- in plaster of Paris, and the skin stretched 
duced in wax, glass, celluloid, over the dummy. That prevented much 
or other suitable materials, correction of mistakes. 
while rocks generally are Akeley began modeling animals in clay. 
made of plaster matching the Then covered the mold with plaster of 
sample in color and texture. Paris in two sections, removed them from 
When an animal is shot, each the clay model, and lined them with pa- 
item of information that will pier-mache and wire netting, making a 
assist in reconstruction in the shell about an eighth of an inch thick. 
museum is carefully recorded This shell, when removed from the two 
——such as some seventy tape molds and placed together, reproduced 
measurements of a tiger. For the clay model in a light and permanent 
the completed group there form. To this form, the tanned skin was 
must be, if possible, not sin- applied. Later Clark introduced, and 
gle animals, but groups show- Akeley adopted, wooden ribs within the 
ing an old male and female, papier-mache form. The _ papier-mache 
a young male and female, and models, hollow, (Continued on page 112) 


Bel adjusting the strings to 
h ears at exactly the cor- 
le to give a lifelike ap- 

to mounted specimen 














CYCLIST USES WIND 
TUNNEL IN TRAINING 


IN ORDER to study the wind resistance 
experienced in various postures, a French 
racing cyclist has availed himself of an aero. 
nautical wind tunnel for tests. Mounting his 
machine, which is suspended at the mouth of 
the wind tunnel, the rider attempts to coun- 
teract its force by changing his position 
Thus he trains himself to adopt a style that 
will cause the least fatigue at various speeds 
in actual competition. 

















NINE GOLF CLUBS ARE 
COMBINED IN ONE 


INVENTED by a Chicago jeweler, a new 
idjustable golf club combines nine dif- 
ferent types of irons in one, reducing the 
issortment needed for a golfer’s bag and 
consequently the weight that must be car 
ried by the c iddy. Numbers on the swivel 3 
head of the club and its mounting indi- ; FLOWERS FROZEN IN ICE 
cate the angle of setting for each type of 
stroke. Thus, when the two 5’s are FRozEN solid in blocks of ice, fresh bloo1 
iligned and a simple locking device has the Australian wattle and bottle brush 
been applied, the club is ready for use as recently shipped successfully to London, Eng 
mashie. A telescoping handle permits , land, to be displayed at a flower show. Thx 
the club to be adjusted to any length suit- ical blocks were polished as shown abo\ 
ble to the player’s height Nine golf clubs are combined inthisone give visitors a clear view of the contents 





VIKINGS’ OLD WAR HORN 
UNEARTHED IN DENMARK 


NEARLY ten feet long, a snake-like horn 
inearthed in Denmark and shipped to 
\merica might well puzzle a modern 

isician. The rare relic, shown below, 

was used for signaling 
by ancient Vikings ot 
the eighth century, 
when they wished to 
call their adventurous 
bands together for coun- 
cil or war. A sounding 
disk augmented its blast 
SO If could be heard 
for many miles. 





FURNITURE MAKING, HUSTON’S HOBBY 


FAMILIAR to many for his imper- tains of California, where he makes 
sonations on the movie screen and his home, is furnished almost en 
stage, Walter Huston becomes a home _ tirely by his own hands. Huston has 
workshop enthusiast in his spare set aside a commodious room in his 
hours away from the studio lot. His basement as a workshop where he 
cabin in the San Bernardino Moun- _ produces fine furniture. 








POPULAR SCIENCE MONT 





ee CYM. | | THEATER 





Radical Design 
of Ocean Greyhounds 
Vay Shorten Trip to 
Europe by One Day 
















L RE liners’ of 
i destined to take 
forms in the race 
eed? With stream- 
trains and auto- 
s no longer a 
but a fact, as told 
nt issues of Popu- 
SCIENCE MONTHLY, 
ers are wondering where the new- 
rt of streamlining may work addi- 
transformations. That streamlined 
vessels will prove a logical develop- 
is the view of Norman Bel Geddes, 
industrial designer of New York, 
ince 1927 has been experimenting 
ips, motor cars, factories, and rail- 
oaches designed along advanced en- 
ng lines. 
ible of built 


being and operated 
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Cutaway view of Geddes’ design for a streamlined ship, showing features of liner that will accommodate 2,000 first-class passengers 


New Streamlining for Big Shi 


SUITES AND STATEROOMS, ACCOMMODATE 2000 FI RST-CLASS "PASSENGERS ~ . |. 
ed 
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STREAMLINED FAIRING 
ENCLOSES AIRPLANE 


HANGAR 
AIRPLANE cpa, ~ 
WITHDRAWN INTO HANGAR ~s 
CATAPULT | 
EXTENDED \ TRACKS FOR a“ 
TO LAUNCH \ RETRACTABLE | a 


SEAPLANE \ CATAPULT 
~ FOLDING | 


SLIDING PANELS SHELL 


UNCOVER DECKS 
iN FAIR . 
WEATHER 


‘ 


_— DAVITS LAUNCH LIFEBOATS 


OVAL 
SMOKESTACK 














SECTION OF 
DF BOAT DECK 
RMS GANGWAY 


Eo. kee St 
sa ines 


OPING HORIZONTAL 








expose decks in fair weather. 


successfully under 
conditions existing to- 
day, he maintains, is 
a 1,088-foot stream- 
lined vessel that he 
has designed. Details 
of this striking craft, 
which he decribes in 
his book, “Horizons,” 
published by Little, 
Brown, and Company, 


give a fascinating 
picture of what sea 
travel of the future 


may be like. 

Streamlined both in 
hull and superstruc- 
ture, the passenger liner proposed by Ged- 
des presents a striking contrast with pres- 
ent-day vessels. Every air pocket has 
been eliminated by inclosing the entire 
superstructure in a_ streamlined shell. 
Only the navigator’s bridge protrudes, and 
this is shaped in the form of a mono- 
plane wing so it offers a minimum of re- 
sistance to the air. 

As a result of its smooth contour above 
the water line, and improved hull design 


Above, some of the streamlined ship’s mechanical details, including the 
airplane hangar, lifeboat-launching apparatus, and means provided to 
Left, view showing contour of the vessel 


below water, its designer estimates that the 
ship’s speed in normal weather should be 
at least twenty percent greater than that 
of conventional craft, or enough to clip a 
day from the transatlantic passage. In bad 
weather the advantage of the streamlined 
ship would be materially increased because 
it would not be adversely affected by strong 
head winds. Tests show the design would 
reduce wind resistance by about eighty 
percent. 

Accommodations are provided on the 
liner, in Geddes’ design, for 2,000 first-class 
passengers and for a crew of 900 men. Slid- 
ing panels of light alloy or glass in the 
streamlined skin provide for the comfort of 
the passengers in rain or shine. When the 
weather is fine, the moving panels are rolled 
back and the ship is more open than a liner 
of the present day. In stormy weather the 
panels are closed and the vessel is as im- 
pervious to the elements as a submarine. 
Thus, the fully streamlined form of the 
ship is preserved when most needed. 

Smokestacks for the steam-turbine power 
plant of the streamlined craft are inclosed 
in fairing that makes them seem to dissolve 
into the superstructure. 

















































































worl 


Lure 






ST 


mace 


cralt 






PAUI 


ciam 


S 


] 
is 


Operated by 


the distinction of having built the outline of the design up- 
smallest practical electric motor. on a background of bris- 
i flashlight battery, its arma- tol board, Dr. 
spins at 900 revolutions a minute selects 


Mounting 





SMALLEST MOTOR RUNS 
POCKET ELECTRIC FAN 


WELFONDER, 


i blade on the rotor, the 
has a pocket electric fan, 


Midget Torpedo Boat 


R. Wittman, of 


Wisc on whose 


torial panels of 
chiefs, bears, 
goats, and other 
and animals 
with Indian 
an artist 


life. 


German engineer, 


builder 


in th design. 


ICE BOAT IS STREAMLINED 


a | 
11 


within a 


lined tinish. 


ED the 


COC kpit 


striking 


Ice 


appearance al 


t 


all 


in the picture below. 


ippearance when viewed 


Zepplin,” a speedy new type of ice boat has 
German regattas. The pilot sits 


the rear of a long torpedo-shaped hull, which 


recent in 


has a flat bottom and a top that is rounded to a smooth, stream- 
Fairing surrounds the tapered headrest behind the 
pilot to complete the streamlined effect. The odd design gives the 


head-on, as illustrated 


Has Forty-Knot Speed 


CAPABLE of attacking anything 
from a submarine to a baitle. 
ship, one of the world’s smallest 
warships has been developed in 
England. This “pocket torpedo 
boat,” shown undergoing a test 
at left, measures fifty-five 
in length and skims the w 


feet 
iter 





AN UNUSUALLY eftec- 
tively way to display 
Indian arrowheads has 


been devised by Dr. A. 
Merrill, 
collection 
is the largest in his state. 
The stone weapons serve 
as the materials for pic- 
Indian 
mountain 
scenes 
associated 
After 


has traced the 


Wittman 
appropriately 
shaped arrowheads to fill 




















at forty knots. Because of its \ 
speed, it can make an effective o 
escape after a surprise raid. The th 
boat carries two torpedoes, two ef 
small anti-aircraft guns, four cl 
depth charges to be used against si 
submarines, and  smoke-screen S 
apparatus. Wireless telephone S 
equipment enables the crew of ul 
five to keep in constant touch t 


with ships and aircraft. A dozen 
of the speedy midgets cost less to 
build than one large destroy 























This picture of a storm-driven horse and rider was made entire- 
ly of arrowheads attached to the canvas by means of small wires 


































Lying on this device, tl 
novice can learn perfect swin 
ming stroke without once g 
ing actually into the wate 












ROBOT, ON LAND, TEACHES SWIMMING 


LEARNING a difficult swimming stroke is made an eas} 
task by a new mechanical instructor, devised by an Oaklat 
Calif., inventor. When the novice lies upon the device a! 
turns a crank handle, jointed guides simulate the motions 
of the crawl stroke. By following their motion with 
limbs, the student quickly senses the proper timing of each 
motion, since the guides themselves resist, with gentle pres- 
sure, any attempt to make a stroke at the wrong time. T! 
ipparatus is designed to give preliminary swimming instru 
tion on dry land, leaving fine points to be taught later. 
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WORKER GOES HOME 
ON HIS COASTER 


THE end of their 
work, laborers in 

quarry of north 
start their trip 

in picturesque 
mn. Each is pro- 
with an odd de- 
known as a ‘Car 
t,” literally, the car 
goes, which is, in 
a one-man roller 
r. It consists of a 
seat, an axle, a 
wheel, and a roller. 
ig this contrivance 
the quarry track, 
orkman seats him- 


ipon it and whizzes ra 
the mountainside = 


nearby town. 


< ( 
a 


a 


a” we 
















ve Left, one of the roller coasters used by Welsh quarrymen in sliding 
down mountain side. Above, workers ready to start their coast homeward 


RAISE 146-FOOT TOWER IN THREE HOURS 


ht, assembling a 





146-foot 
table tower for surveyors. 
ve, tower up and ready to use 


PORT FOR GUNS IN 
POLICE WINDSHIELD 


WINDSHIELD, containing a 


port, has been invented by 
rmer Dearborn, Mich., fire- 


to guard the lives of police 
rs during a bandit chase. 
sting his weapon through 
pening in the bullet-proof 
shield, an occupant of a 
car can fire at escaping 
nals without exposing him- 
The ball-and-socket port, 
of brass, permits a rifle or 
er to be pointed in any 
tion. At right the inventor 
n demonstrating his model. 
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ERECTED by six men in only three hours, and 
dismantled even more rapidly to be taken to an- 
other site, a new type of steel observation tower 
is speeding the work of the U. S. Coast and Geo- 

detic Survey. The 146-foot towers 
are used in long-distance surveying 
f over tall trees and hills in order to 
establish permanent location mark- 
ers throughout the country. With 
the completion of this program, no 
f place in the country will be more 
than twelve miles from a marker. 























SHOE-SHINING MITTEN 
CARRIES ITS POLISH 


ALL the essentials for polishing shoes 
are combined in a mitten recently placed 
on the market for household use. Small 
buttons of a special polishing wax are 
attached to one side of the mitten, as 
shown in the illustration above, while the 
other side of heavy flannel serves as a 
polishing cloth. The two-in-one cleaner is 
said to give at least 100 shines, and is 
supplied for use with polishing buttons for 
either tan or black shoes. 


STOP LIGHT COMBINES 
COLORS AND MOTION 


A stop light for 
cars that is plainly 
visible in sunlight, 
fog, rain, or dark- 
ness, combines ac- 
tion and dazzling 
colors to secure 
the attention of 
other drivers. Cel- 
luloid insets, col- 
ored red, blue, 
green, and yellow, 
are mounted on a 
revolving disk that 
spins whenever the motorist steps on the 
brake which actuates the signal. A con- 
venient bracket enables the signal to be 
attached just above the car’s license plate, 
in the manner illustrated. 
































U 
Two giants met, the other day, when hauled in the new dock at Liverpool, feet, exceeds that of the next largest dry 
the 5. S. Majestic, largest liner in the England, which was recently completed dock, at Boston, Mass., by twenty-ni 
world, entered the biggest dry dock ever at a cost of more than $6,000,000. The feet, and provision is made for acco 
built. The ship was the first to be over- normal inside length of this dock, 1,200  modating even longer liners if necessa 
GAS MOTOR IN WHEEL CAP FOR SHAVING CREAM 
TOWS ROLLER SKATER TUBE IS ALSO A BRUSH 
tu SERVING the purpose of a brush as w 
as a cap, a new attachment for a tube oi 
shaving cream simplifies the morning 
ling toilet. When the cap is attached, pressu 
squeezes cream upon the applicator, which 
is then used like a brush. 


NEW TRANSMISSION HAS NO GEARS 


Diagram, left, showing c 
struction and operation 
hydraulic transmission 
which there are no gears 


POWER is” trans- 

mitted at variable 
speeds by means of 
a hydraulic unit in- 
vented by A. E. 
Hedlund of Everett, 
Wash. Replacing 
gears in automobiles, 
it employs a steel 
case containing eight 
cylinders with eight 
pistons working in 
. pas from a crank 
{ attached to a drive 
A. shaft. When this 
. drive shaft is ro- 
tated, a reciprocat- 

Mororizep roller skating, a sport ing motion is set up 

packed with thrills, has been introduced in each link acting 
in Hollywood, Calit. A wheel with a between opposite 




























Right, inventor 
holds small mod- 
el of gearless 

























miniature, built-in gasoline motor pro- cylinders, thus caus- i 2 Geek 
vides the motive power, and a_ skate) ing one cylinder of working model 
grasping pail of handlebars attached each set to pump 
to the wheel, is towed at a lively clip. oil, while each op- 





posing cylinder ex- 
4,000 PIECES OF WOOD pels it. In the wall 
IN MOSAIC TABLE TOP - ee 


a wedge-shaped port 





















By GLUING together 4 pieces of fir, which may be closed 
mahogany, Tennessee red cedar, walnut, or opened. When 

1! Alaska cedar, Everett) Smith, of — these ports are open, 
Hoquiam, Wash., has produced an at- the unit runs free 
tractive card table with a mosaic top but as the port is 
It contains a colorful pattern in five closed, it takes up 
[yt \ bu ip by the sn | blocks the load, 
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POUR THREE-TON TELESCOPE MIRROR 





USE WINGLESS ROOSTER 
IN STUDY OF FLIGHT 


(ROUGH a freak of nature, science 
soon be able to explain some of the 
tanding mysteries of the flight of 
A rooster, hatched without wings, is 








Pouring 5,600 pounds of glass for the McDon- 


o be studied in the National Zoologi- Oe Teneesege. Tele, Werkmes Geet meets 
irk at Washington, D. C., by experts 
the Smithsonian Institution. Six MEASURING nearly seven feet in diam- 


hs old, it has shown no inclination to eter and weighing almost three tons, the 
) fly. Later, by dissection, the experts second-largest telescope mirror in the 


to find why the wings failed to grow, world was successfully cast at Corning, 
vhether the absence of flying instinct N. Y., the other day. When it has coole 
explain the evolution of flight. which will require nearly three months, it 


will be installed in the new McDonald Ob- 
servatory 6f the University of Texas. In 
the spectacular pouring process, illustrated 
above, fourteen ladles of molten glass were 
successively trundled to the mold by 
masked workmen. Each ladle held 400 
pounds of heat-resisting glass. Experi- 
ments have shown this type of glass su- 
perior even to special optical glass. The 
same type will be used for the 200-inch Complete scale model of the McDonald tele- 
mirror in the Mt. Wilson Observatory. scope. Its mirror will be world’s second largest 














FOG-PIERCING CAMERA 
TESTED ON SEA CRUISE 








FOLLOWING successful prelim- 
inary trials described in a recent 
issue (P.S.M., Dec. °33. p. 48), 
the new Williams’ camera, that 
guides ships through fog, recent- 
ly received a more extended trial 
during a transatlantic cruise of 
the liner Manhattan. When fog 
shrouds the entrance to a harbor 
or obscures a dangerous passage, 
the new camera is brought into 
play. Its picture can be devel- 
oped and fixed in thirty seconds 
to show what is ahead of the 


NEWEST SPEED TRAIN 
LEAVES THE FACTORY 


HAPED like a projectile, the Union 
tic Railroad’s 110-mile-an-hour stream- 
| train has just been completed in 
ago. Its first picture, reproduced 
ve, gives a striking impression of what 
swift monster of the rails will look 
when it is coming down the rails di- 
ly toward the observer. The wide semi- 
ilar ports at the front ventilate the 
ing system of the train’s 600-horse- ship, and reveals objects from 
ver motor, which is directly coupled to two to four times as far away as 
enerator providing electric current for Williams’ fog camera in use on liner Manhattan. one can see. This is done with 
propulsion, Upper right, developing picture in thirty seconds. plates sensitive to invisible rays. 
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wonders, 


government 


/ 


it 


SUC h 


MORTON C. 
W ALLING 


entertainn 


1S capable ( 


LTHOUGH your microscope 
strument 
admits you to a world of invisible 


lent 


| 


Be a Detects 


READY TESTS FOR 
PRESENCE OF STARCH 


left, 
taken from a potato in prepar- 
ing 
grains. 
to stain starch grains in flour 
so they can be examined more 
easily 


Is an 


that 


more 


serious work. As microscopes are used in 
laboratories 
mining and testing all kinds of mate- 


loy your instrument 


in your home. 


| 


your coat. 
an examination may 
you have been cheated that the 


10 diameters, 


At 


In @Xa 
rials, sO you can emp 
fae avnlesntnes 1 clotl ' 1 hun- 
lor analyzing food, cloth, paper, and nun 
dreds of other things found 

It is fun to examine, at 

bit of fuzz plucked fron 


iV 


lit the merchant assured you was “all 
ool” really is a mixture of wool and cot- 
ton. In the same way you can learn, more 
certainly than in any other, whether many 
other articles are genuine or, in the case 
of food, whether it is fit for use 
To be your own microanalyst, you need 
ot possess elaborate equipment or be an 
expert scientist. Even the most highly- 
rained microscope specialists employ a 
stem so fundamentally simple that any- 
one can follow it. Basically it 1s 
Compare the unknown substan vith 
known iterials until you fi L pert 
} 
is by looking through your micro- 
scope specimens of cloth, starches, p 
er, foods, and other substances whose 
id you know exactly, you soon learn 
to recognize these things when you meet 
them in strange places. It 1s like belong- 
ing to a club. You soon learn to recognize 
on sight, all established members. Some 
day you will encounter a stranget ong 
he group of club members, but if vou go 
O in the rig] Vv. vou W ot tind 
particularly ditficu oO ide v hi 
Si ou n learn the identity of 
. vers vou 1 under vour micro 
omparing the with known 
| } i es, | further 
Whe rs cover 


At 





how a specimen is 


to starch 


iodine 


its 
using 


examine 
Below, 


the microscope 





Un¢ microscopic won- 
of your home, 
and to learn whether 
your suit all wool 
or whether the refrig 
erator contains any- 
thing that is not fit to 
eat, everything you 
meet will be more or 
strange. Maybe 
you think that you already know all about 
the common things you will find—about 
a potato for instance; but soon you will 
discover that you previously knew almost 
nothing 


ders 
is 
dark-field 


For 


the 


less 


Here is a small Irish potato, a common 
spud. Look at it. If you can, by stretch- 


ing your imagination, decide that it is an 
object of beauty, you deserve a medal, 


for you have rare insight. It zs beautiful 
ind interesting, but not as it stands. With 
a knife cut a small piece from the potato, 
scrape the surface until you have a drop 
of cloudy liquid, and smear some of the 
liquid on a microscope slide. Into about 
one tablespoonful of water stir one drop 
of tincture of iodine. Add a drop of this 
mixture to the potato scrapings on the 
slide, and place a cover glass over it. 
With your unaided eye, you can see the 
smear take on a blue color. Now put the 
slide on your microscope stage and adjust 
the magnification to about 100 diameters. 

Who said a potato has no beauty? 

The blueish smear has resolved itself 
into a collection of nearly round jewels, 
sapphires they seem to be. They are not 
all of the same size, nor exactly of the 
same shape; but all are nicely rounded, 
with no sharp angles or ragged contours. 

These particles are potato starch grains, 
colored blue by the iodine. This coloring 
is a standard test for starch. You 
1 iodine water to any food or other 
if there starch present, 
eristic blue color will appear. 
ne of the grains carefully, at 


iction 
n ad 
material 
the charact 


Ex in int 


Cad 


is 


ind 


illumination, 
your light, as above, so it will strike 
object obliquely. 
is used to shield the eyes from light 






arrange 


The cardboard a higher power if pos- 
sible. You will discov- 
er that, like an oyster 

shell, it is made up of 
layers. Near one end of the 
elliptical grain, you see what appears to 
be a dot or hole. This is the hilum, present 
in many kinds of starch. Potato starch 
grains are among the largest of any starch 
Their surface markings are more distinct 
than on most other starches. 

Make yourself well acquainted with po- 
tato starch, for you may meet it almost 
any place during your examination of 
household foods. Here, for example, is a 
sack of flour about which you know little 
or nothing. Is it pure? The microscope 
will answer that question if properly used, 
even when chemical and other methods 
might fail. Flour itself is composed large- 
ly of wheat starch, but sometimes 
miller can make a greater profit by mixing 
some cheap potato starch with the flour. 
You cannot see the difference with your 
unaided eye; nor can you feel, taste, 
smell, or otherwise learn that there is a 
difference. But your microscope will tell 
you the truth at once. 

Sprinkle a little of the flour on a gl 
slide and moisten it with a drop of t! 
iodine water previously mentioned. Drop 
a cover glass over the specimen. Your 
microscope will reveal numerous blue pat 
ticles, considerably smaller than the grains 
of potato starch, and more or less cit 
cular in shape. These are wheat staré 
grains. Perhaps you can see the hilum a! 
layers of one or more of the grains. 

Here in the flour is a blue grain that 
much larger than the others. It looks f 
miliar, and you identify it a grain of 


concentric 


1 
t he 


as 
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Your Own Microscope 


Trailing Hidden Clews and Identifying Many 





Hla 


Wool fy 











re are the five principal kinds of textile 


ers, each magnified enough to show its 
ure and help identification. A little study 
11 make the differences readily apparent 


to starch. You find others. The miller, 
rently, has been cheating you. But 
fore you complain to the grocer, inspect 
ples from several other portions of the 
k of flour, so that you will get a rep- 
ntative picture. Then make sure that 
can distinguish the various kinds of 
h grains, by mixing potato scrapings 
wheat flour together, and examining 
iss under your microscope. 
cause starch is one of the commonest 
rials used for adulterating granular 
s, you must make yourself familiar 
the other common forms before you 
with certainty analyze foods. Legumi- 
; plants, such as beans and peas, con- 
a starch that is different from other 
s. The grains, usually elliptical in 
, have a slit-like hilum instead of 
circular form found in wheat and po- 
starch. You probably will not be 
to see the rings or layers. 
nstarch, and that made from rice, 
ery much alike, but differ from other 
hes. Their grains are small and are 
rular, with sharp corners and edges, 
there is no visible layer structure. 
ns of rice starch can be distinguished 
cornstarch by their smaller size, and 
tendency to clump together. Still 
her form of starch is that occurring 
ipioca. The grains, about the size of 
of cornstarch, resemble, for the 
part, hard-boiled eggs from which 
_ of the small end has been cut. 
is, they are nearly spherical in shape, 
have a flat place which projects a lit- 
The microscope reveals a dot or hol- 
it the center of the grain. 
irches are not the only foodstuffs you 
1alyze with your microscope. Perhaps 
have a sample of butter that you 
little about. Smear some of it on a 
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Unknown Substances Is Made Easy for Amateur 


Center top, salt particles “ 
in butter seen by transmit- 
ted light. Above, the same 
specimen as seen with a 
dark-field illumination. 
These two kinds of light- 
ing are explained in text 





warm slide, and drop a cover glass over it. 
The microscope quickly reveals whether 
the butter is salty or sweet. If it is salty, 
the cubes of sodium chloride (table salt ) 
will show distinctly, like crystal blocks. 
Pure butter is made up, for the most part, 
of small particles of fat and globules of 
water, evenly distributed. Butters which 
are composed partly of margerine or other 
fats and oils usually do not show such 
even distribution. The water globules gen- 
erally are larger than those of fat. 

Look at ground coffee under a low 
power, and you will be able to determine 


roughly whether or not it is pure. Among 
the materials used as an adulterant for 
genuine coffee are chicory, bran, burnt 


sugar and particles of the coffee plant. 
Small particles of coffee bean, under a 
high magnification, are seen to be made 


Above left, 
of linen. 
can be identified if separated and viewed with a microscope 


A cardboard screen can be arranged 


around the microscope, as above, to keep 
the light shielded and help observation 


tedad 


shirt of rayon and cotton, and above right, shirt 
The threads of each of these three different fabrics 


up of thick-walled cells containing tiny 
droplets of an oily liquid. The other sub- 
stances used to cheapen coffee do not con- 
tain such cells, Chicory for example, has 
cells with walls that look fragile. 
Sugar sometimes is adulterated 
starch, and even white sand has 


with 
been 


used, although rarely. You will have no 
trouble detecting starch by the iodine 
method. 


Microscopic examination is an import- 
ant means of controlling the purity of milk 
and cream handled by dairies. Usually the 
microscope is used to detect the presence 
of undesirable bacteria, and to indicate 
excessive numbers of white blood cor- 
puscles which are produced by cows hav- 
ing abnormal or diseased udders. For such 
discoveries magnifications beyond the 
range of the (Continued on page 104) 




























































EARTH GUARDS DAM FROM QUAKES 


THOUSANDS of cubic yards of earth and 


rock, now being thrown against the con- 


crete base of the Mulholland Dam in 
Weid Canyon, Calif., will soon nearly 
cover the giant structure. The unusual 


engineering opt ration 1S carried out be- 








SMUGGLERS DETECTED 
BY X-RAY OUTFIT 


, } 
jewelry contraband 


HIDDEN 


terlais cannot escape 


ma- 
the eye of an inspec- 
X-ray apparatus such as 
been installed in Dutch cus- 
to thwart the wiles of smug- 
lers. Each traveler is obliged to submit 
himself and his luggage to examination, as 


tor armed 
s recently 


toms houses, 


shown above Honest tourists are thus 
expedited in their passage through cus- 
toms while those who have concealed 


valuables are caught red- 


cause the dam lies in a section where 
known earthquake faults exist, and the 
earth blanket will protect the thickly pop- 
ulated regions further down the valley in 
case a quake weakens the dam, The photo- 
graph shows the blanket being applied. 





SEEK WAY TO SILENCE 
AIRPLANE PROPELLER 


To FIND out why airplane propellers 
make as much noise as the motors that 
drive them, and to learn how to correct 
it, General Electric engineers recently in- 
stalled at Langley Field, Va., the unusual 
testing motor pictured below. For test, 


a propeller is attached directly to the 
shaft of the motor, which can be turned 
in any direction, and whirled at varying 
speed and its noise recorded. 











TEST RADIO-OPERATED TELET YPES 


TRANSMISSION of weath- 
er reports and other data 
between the nation’s many 
airports, by means of tele- 
type machines, or auto- 
matic typewriters, is now 
done over land wires. Huge 
sums may be saved if ex- 
periments in operating the 
teletypes by radio prove 
successful. Recent ad- 
vances in radio technique 
have shown this possible, 
and its practical applica- 
tion would dispense with 


13,000 miles of leased 
wires now in service. At 
right, government air of- 
ficials are examining one 


of the first weather maps 
sent over the new radio 
teletype. 


m SS. £ es 





Government officials examine weather map sent by radio teletyp¢ 











GLASS COLORED 
BY SUNLIGHT 


COLORING glassware by the 
action of the sun’s rays has 
become a profitable occupatio! 


in the deserts of the Sout 

west. The picture at left shows 
one trader’s cache of bottles 
and flasks, whose clear glass 


will turn to a purple or ambe! 
after two to five years in the 
sun. The glassware then brings 
high prices. Scientists explain 
that the ultra-violet rays chang 
the structure of the glass. 
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ENT on soaring to rec- 
ord heights, two Army 
airmen are scheduled 
to take off this spring 
balloon as tall as a thirty- 
y building. Their goal is a 
n-mile ascent into 
tosphere, where experts be- 
transatlantic airplanes of 
future will fly at 600 miles 


ore an hour. 
ven Prof. Auguste 


Swiss physicist, sealed 


within a_ hollow 


lowed a balloon to carry him ten 


high, he showed 


conquer this little-known 

he had duplicated his own feat in 
ond attempt, others tried it. Russian 
tors rose to a record height of almost 
ve miles in a sealed balloon gondola. 
» Americans, Lieut. Commander T. G. 
Settle and Major C. 
ly equaled this alti- 


feat with a similar 

One of the dis- 
les made in_ these 
sions was that the 
such heights, though 


ler than near the 
nd, contains practical- 


e same percentage of 
n, a fact important 
signing stratosphere 
ines, since it showed 
air at such levels 
be compressed and 
ied to occupants of 
nclosed cabin, allow- 
em to breathe with- 
the use of oxygen 


} 


successful were these 
flights that few real- 
the peril involved, 
three Russian aero- 
set a new thirteen- 
altitude record re- 
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Officers Prepare to 
Rise Fifteen Miles 


in Gondola 














Emilio Herrera, of the Span- 
iviation service, with a model 
the balloon in which he will 
se ascent into the stratosphere 











Left, Herrera, in his ascent, 
will wrap his entire body in 
bandages as shown. 
to enable him to resist the 
reduced air pressure. Above, 
the oxygen helmet 
wear to supply him with air 





| Defy Death in Stratosphere Flight 


American Army 







































iber of small balloons, like the one shown above, will 


The instruments they carry will automatically 














This is the first Russian bal- 
loon and gondola used when 
a new altitude record was 
set. Men in balloons, seen 
at left and right, helped the 
scientists in their take off 


Left, Major Chester L. Ford- 
ney and Lieut. Commander 
T. G. W. Settle, just after 
they landed from their 
stratosphere flight successful 


cently, and paid with their 
lives for the venture. Oth- 
ers are ready, none the less, to carry on the 
task of exploring this future airway. The 
two Army airmen who plan the new 
venture, Major William Kepner and Capt. 
Albert W. Stevens, will seek their record 
in another enclosed gondola. Meanwhile a 
Spanish aspirant to stratosphere honors 
may precede them with an even bolder 
scheme of exploration. 

To protect himself from the low at- 
mospheric pressure at the twelve-mile 
altitude he seeks to reach, Capt. Emilio 
Herrera of the Spanish aviation service 
proposes to swath himself tightly in 
bandages from head to foot. So clad, and 
covered by an electrically-heated diving 
suit, he believes he can make the ascent 
safely in an open basket. Workmen al- 
ready are rushing to completion a balloon 
for his perilous venture, in the course of 
which he plans to make photographs of 
scientific interest, keeping in touch with 
the earth meanwhile by radio. 




















































A model yacht, an- 
chored on land, goes 
through motions of a 
boat at sea. Thus a 
boy learns to sail 


SAILING LEARNED ON 
DRY-LAND VESSEL 


YOUNGSTERS may enjoy the fun of sail- 
ing and learn its art, without the danger 
’ putting to sea, through the in- 

the realistic dry-land craft 

Any back vard serves this 

for a lake, and its trim sails 

the wind as gracefully as if 
water. A frame 
ports the craft through a universal joint 
illowing it to heel over in the breeze and 
to be steered toward the 
compass exactly like a re 


were floating on sup- 


point of 


al boat. 




















SUN BOILS WATER IN 45 MINUTES 


Dreams of harnessing the sun for the 
practical development of power are 
brought nearer realization in experiments 
now being conducted by Russian scien- 
tists. Solar boilers of a new design, in- 


stalled in a desert station, have heat 
water to the boiling point in forty-five 
minutes, and attempts are now under w 
to apply the plan on a larger scale. 7 
picture above shows the boilers. 


ALUMINUM MADE BRIGHT AS SILVER 


ALUMINUM is given a brightness that 
approaches that of silver through a new- 
ly discovered process, which is expected 
o have far-reaching industrial applica- 


tions. Its first use will be in constructing 


reflectors for tloodlamps. The metal is 
immersed in a : 
cret chemical bath 


Se- 


through which elec- 
tric current is passed 
The resulting 
trolytic action dis- 
solves out the im- 
purities in the alum- 
inum and leaves it 
with an extraordi 
nary brilliancy. By 
repeating the process 
a weather-proot 
coating is added. 


ele - 





THREE-WHEELED CAR HAS 
SPARE TIRE UNDER HOOD 


THREE-WHEELED cars, popular in Germany 
because of their economy, present an unusual 
problem in the placing of the spare tire. One 
manufacturer has solved it in the ingenious 
manner pictured below. The spare is slipped 
out of the way in a special compartment just 
under the hood. 

















ANIMAL PAINTERS HAVE ART SCHOOL 


horse S serve . mode Is at ) ona hve years’ course designed to 


| painting in Munich teach them the fine points of paint- 
» only one of its kind. ing domestic animals. In the morn- 


nbark up- ings, a horse serves as a model. 
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oad Scout’s Car Is 
Traveling Home 


NYWHERE on the road is home to “Outdoor” Franklin, Califor- 
nia road scout for the Richfield Oil Company, whose ingenuity 
in remodeling his car to provide for his comfort on long trips 
would arouse the admiration of any camper. His meals cook 

1e drives, his clothes remain neatly pressed in a compact chest of 

rs, his drinking water keeps cool in an insulated compartment at the 
nd at night he sleeps on air. Although his car differs little in out- 
ppearance from any other on the road, examination reveals an 

te array of compactly built-in aids. A telescoping gasoline stove R 

oven heated by water from the radiator, provide cooking facilities, 

cupboards between the front springs and on the running board hold 
ishes, and supplies. An icebox, curved to fit a front fender, keeps 

ool on the hottest days. A trunk at the rear carries suitcases, 

g equipment, and five gallons of waéer accessible through an out- 

ucet. By folding back the front seats a bed is quickly made. 












































A flat gasoline stove on the 
running board is instantly 
available when the driver 
wants to prepare his breakfast 








Curved to fit the fender, this 
icebox keeps food cool even 
on the hottest days. Ice can 
be chipped out, as desired, 
and be used to cool the water 








Mirectly back of the front bumper 
his traveling home, is the cup- 
in which dishes are carried 





Folding back 
the front seats 
and pumping up 
his air mattress, 
as at right, a 
comfortable bed 
is quickly made 
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f the road 
equipment 
les a tight 
that can be 
five min- 

Its top ex- 
over the car § 
t has a rain- 
canvas floor 


yyy 








the running 


|! are a chest of 
ers, an oven 
a pantry. They 
sO arranged 
do not inter- 
with the doors 





At the back of the car is a cork-covered con- 
tainer in which five gallons of water are carried. 
A faucet makes it an easy matter to draw a drink 

































































tree. When a 100-foot flexible cable is 


TRAVELING SHORT-WAVE OUTFIT 


Wuen L. A. Morrow, radio amateur of Springfield, Ohio, goes 
traveling, he takes his radio station W8DKE with him. 
the results of short-wave transmission and reception in different 
parts of the country, this enthusiast transformed his outfit into a 
station on wheels, housing it in a two-wheel auto trailer that 
constructed of pressed wood material on a wooden frame. 
his 66.5-foot antenna, he has only te set up a jointed pole carried 
in the trailer, attaching the other end of the aerial to any convenient 
connected to the nearest 


electric light line, the station is ready for operation. 





FLYING CONDITIONS OF 
NATION SHOWN ON MAP 


KEPT up to date by frequent weather 
reports, an unusual map just installed at 
the Rome headquarters of the Italian Air 
Ministry shows nation-wide flying condi- 
tions. Symbols inserted upon a map ot 
taly at the location of each observing 
station indicate visibility, wind direction, 
cloud height, and other factors important 
to aerial navigation. A glance at the chart 
gives a Clear idea of flying conditions all 
over the country 


TESTS GAGE STRENGTH 
OF NOTCHED JOISTS 


TESTING the 
comparative 
strength of joists 
ifter they had 
been notched in 
varlous Ways, e€Xx- 
perts ot the U.S 
Forest Products 
Laboratory re- 
cently discovered 
1 fact important 
to home builders 
When joists are 
cut away at the 
ends in order to 
lower a floor to a 
desired level, the 
usual practice is 
to make a rectangular notch. New tests 
reveal that this leaves the joist weaker 
than if an additional section were cut 
away. Trials showed that if the joist in 
the top view could support 1,000 pounds, 


Ol helow it could hold a load of only 





the bottom one 500 pounds. 


at 


St 


checkaccuracyof 
nished product 


5 


Below, portable short- 
wave station made by 
placing a home outfit 
on wheels. It is used 
to compare short-wave 
reception in various 
parts of the country. 
At right, interior view 
of the rolling station 


1adowonscreen 
helps designer 


To compare 


he 
To erect 











A hinged joint 

























WOOD MODEL SHOWS BEHAVIOR OF GAS 


At THE University of California, a student 
has constructed the curious model illustrated 
at the right. It shows graphically the behavior 
of a substance in its various physical states. 
Sections of ply wood, of which the models is 
built up, are stained in four colors to indicate 
the action of gas, liquid, and other forms in 
which carbon dioxide 
permits the model to be opened for inspection 
a point at which gas forms. 











USE PROFILE SHADOW 


et TO EXAMINE GEARS 


TO DETERMINE whether small gears, 
ratchet wheels, and other irregularly 
shaped objects correspond to the designs 
used in their manufacture, a desk-type 
profile projector has been developed. The 
object is placed on a glass platform as at 
left and its magnified shadow is throw! 
through a system of mirrors, upon a trans- 
lucent screen. By placing a large-scai 
drawing or tracing upon the screen, the 
outlines of the part may be directly co! 
pared with that in the drawing. Spec! 
iliumination permits interior features 
be projected and examined 
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striking view reproduced at the right. 


ilging sides give the vessel a fantastic appearance. Be- 
s torpedo tubes, the Severn carries deck guns of sutfti- 
iliber to make it a respectable adversary in surface 


with enemy destroyers. 


BOOK FOR TYPEWRITERS 


inc children to learn to read, write, and use the type- 
* the threefold purpose of a picture book just published, 

s called the first of its kind. Its perforated pages may 
be detached and placed in a type- 
writer, so a child can spell out un- 
der each picture the names of the 
characters or animals and the ac- 
tion portrayed. Simple typewriter 









exercises are also 


SWIMMER’S LIFE LINE 
IS WORN ON WRIST 





on the wrist or belt, a new life- 
g ppliance aids in the rescue of a 
er in distress. The device consists 
rk float and handle, a coil of light 
igh cord, and an aluminum recep- 
If the bather feels himself sinking, 
the float from its cup at the in- 
of calling for help. The cord un- 
utomatically, and rescuers can haul 
tim to the surface, as soon as they 
he float, thus materially speeding 
overy of a drowning person. 











with float attached, is worn in 
swimmer’s wrist for use in need 


STRIKING VIEW OF NEW SUB 


st addition to the British Navy, the powerful sub- 
Severn slid down the ways at Barrow 
he other day and was snapped just after the launching, 


-in-Furness, Eng- 








A towering prow 


included. 


Child learns use 
of typewriter by 
copying words 
from picture book 
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England’s newest submarine photographed immediately after it had 
been launched. Note its bulging sides, giving an unusual appearance 


TIMING CONTROL DIALS RADIO FOR YOU 


INVENTED by a Cal- 
ifornia woman, a new 
timing control enables 
a radio fan to select 
his evening’s entertain- 
ment in advance and 
enjoy it without twist- 
ing dials. He has mere- 
ly to punch a selector 
web, just as a conduc- 
tor punches a transfer, 
selecting the time and 
the station desired. 
This ribbon then tunes 
in and out the different 
programs, and can 
select as many as four- 
teen stations at five- 
minute intervals. In 
other adaptations of 
the new timing control, it is used to un- 
roll an automobile itinerary automatically 
before a driver's eyes, to remind a profes- 
sional man of his appointments, and to 
act as a feeder for a speaker’s manuscript. 


i hay 




















Above, radio set using the new 
time control and the ribbon that 
is punched to select the desired 
stations. Left, automobile road 
chart run by time-control device 













49 














B 
JV 4 CENTRIFUGAL AND CENTRIPETAL FORCES 
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FORCES THAT CAUSE TIDES 
THE EARTH’S OCEANS 







Direction and strength of forces cau 
the earth’s tides are illustrated above 
At A the centripetal pull of the moon ex- 
ceeds the average force of the earth's o; 
posite pull and the water moves towar 
the moon. At B, the opposite condition 
exists and the water moves away froin 
the moon. At C the pull of earth and 
moon are balanced so the water presses 
toward the earth’s center. At D a con 
bination of the forces acts parallel! to 
earth’s surface causing tides to move 
across the oceans. At left, balloon model 
of earth, compressed between rubber 
Rk { 'BBILR B d VDS 7 | B 4] ff OO N bands shows how the watery envelope of 

\ / IL) 4 \ Bcd aif . a 22 4 4 d . the earth is distorted by centripetal and 


centrifugal forces of the earth and 1 


AND A GOLF BALL SHOV ... | 


tow Moon and Sun 
Generate the VIDES 
















































F YOU ask a school boy what causes rh! lt we make a picture of the forces act- 

the tide in the ocean he will tell you, ~\ ing on the ball and my hand, through the 

The moon, of course! The attrac- : ; ; , ee string, it will look something like the il- 

tion of the moon pulls the water of al ( sit | lustration in the center column of this 

the oceans toward it The attraction of Cy 8 - page. Bear in mind that everything which 
gravity heaps up the water on the side of - is true of these two forces will still re- 


the earth toward the moon and so the tid 





main true if we imagine my fist replaced 


rises as the waters pile up by the earth and the golf ball by the 
That is about all that the boy s knowl- of a few ordinary obje CLS easily obtained. moon, 
edge covers. You will puzzle him if you If I drive a staple into an old golf ball, The force represented by the arrow A 
ask, “Why are there two high tides every — tie a string to the staple, and whirl the would, as we just saw, make the golf ball 
day, while the moon is crossing the oceans — ball around my head, the string is thrown _ fly off at a tangent if it were suddenly re- 
only once Phis question will also puzzle — into a state of tension, which faintly sug- leased from the force of my hand acting 
nine out of ten grown people. gests the force of gravity acting upon both _ in the direction of the arrow B. These two 
Phe tenth adult will try to explain that the earth and the moon. We will disre- forces struggle against each other and 
there is another heap of water on the other — gard the sun for the present. constantly compromise by drawing the 
side of the earth. the side awav from the If 1 whirl the golf ball so violently that ball along the curve of the dotted arrow 


moon. Then he will add that the two the staple is pulled out, the ball will fly C. I have drawn the arrows of the same 
heaped-up places in the ocean account for off in a’ straight line, a line which is a length to show that the forces A and B are 






the two daily flood tides. while the low tangent to the circle in which it was forced balanced, and therefore equal in strength 
places in between account for the two daily — to travel by the string. The moon would I can feel this moon against earth strug- 
ebb tides. Probably this will exhaust the do the same thing if the force of gravity gle taking place in the string as I whirl 
exceptional adult's familiarity with the which holds it to the earth were to be the ball around my head. The momentum 
mechanical activities of the moon, sun suddenly annihilated of the ball tries to resist the force my 
and oceans hand exerts to keep it traveling in a circle. 

Yet the forces that produce the exceed ; ENTRIFUGAL FORCE Can we represent the contest in the 
ingly varied tidal movements to be wit- * Rs. cornell i ~ string? Certainly. If, ignoring the circular 
nessed daily on the coasts of all the con- e OREN. — motion of the ball, I try to represent the 
tinents can be illustrated clearly by means rn eee two opposite forces that struggle in the 
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CENTER 
EARTH 


TIDAL 
BULGE 


CENTER OF GRAVITY 


CENTRIFUGAL 
a - 


EFFECTS THE TIDES 


i 
CENTRIPETAL 





I ration above shows 


e earth and moon 





éarth ott 


The result 
Sate Sota ee ee ee ) in the low 


FORCES 


Oceans on 


Each Day 


HIGH TIDES 
EXPLAINED 


Two upper dia- 
grams at right ex- 
plain high tides as 
the result of the 
gravitational pull of 
the sun acting in 
line with that of the 
moon. These are 
called Spring tides 
The two lower dia- 
grams show the 
sun’s force acting 
at right angles to 
the moon’s effect 
is seen 

tidal 
waves, called neap 
tides. Note, the 
moon exerts the 
dominating 


Moon 


force 





about their com- 
enter of gravity, rep- 
ed by the knitting 
represented by the 


--~Q.- ~~ 
Suartes mM EACH DAY 
WAVE 
AVELS FROM EARTH ROTATES 


EAST TO WEST 


Sunset Ps B 
«7 ffl 


~ 


FROM WEST TO 
EAST 





Sunrise 


above shows how moon travels from A to B in 24 hours 
As a result the moon rises 
50 minutes later each night. So tides also will rise later 


the earth rotates once on its axis. 


they can be represented by two ar- 
- of equal length, pointing in opposite 
tions, as shown in the drawing at the 
m of the opposite page. We will call 
rrow A the centrifugal force, and the 
B the centripetal force. 
: \hen we imagine that the cord attached 
| staple and held in my hand is re- 
by the force of gravity acting be- 
earth and moon, we must take an 
onal condition into account. In other 
the string is not a perfect symbol 
is bond of gravitation. 
vy? Because the centrifugal force of 
hirling golf ball pulls my hand at 
ngle point where my fingers grasp 
ring. And in the same way the cen- 
| force of my hand drags upon the 
the single point where the string 
! to the staple. 
cord is not a perfect comparison 
force of gravity because the bond 
n our heavenly bodies does not act 
single point in one to a single 
in the other. Every particle of the 
ittracts every particle in the earth. 
us put it a little differently, for 
ience, and say that the sum of all 
ticles in the moon (or the entire 





WHY TIDES OCCUR 
NEARLY HOUR LATER 


New Moon 


verthe ocean’stides 


needle. Two tidal bulges, which follow 
paper loop surrounding the globe, 
; great waves across the earth’s oceans. Diagram suggests 


in which earth-moon system is kept in constant balance 


f 
at 


Mechanical Forces That Pile Up 


Are Clearly Explained 





Every Sea Coast Twice 
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New & Moon 
HIGHEST TIDE 
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LOWEST TIDES LOWEST TIDES 
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Full OMoon 


SPRING TIDE SPRING TIDE 
AT FULL MOON AT NEW MOON 
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HIGHEST TIDE 
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MEDIUM 
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MEDIUM MEDIUM 
HIGH TIDES HIGH TIDES 
NEAP TIDE NEAP TIDE 





AT FIRST QUARTER AT LAST QUARTER 
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moon’s mass) attracts the various parts 
of the earth with forces of varying 
strength. The strength of these forces will 
vary according as the parts of the earth 
are nearer or farther from the moon. The 
nearer the parts to the moon, the more 
strongly they are attracted, and vice versa. 

On the opposite page is an illustration 
of this situation. The earth’s radius being 
4,000 miles, the moon is distant from the 
earth’s center by sixty times the earth’s 
radius, or 240,000 miles. Then the moon 
is distant from the far side of the earth 
by sixty-one times the earth’s radius, and 
from the near side by only fifty-nine 
times the earth’s radius. 

Accordingly, the water of the oceans on 
the near side of the earth will be attracted 
to the moon by a slightly stronger force 
than that exerted by the average attrac- 
tion of the moon for the center of the 
earth. Also the waters on the far side of 
the earth will be pulled toward the moon 
by a slightly weaker force than that which 
the satellite exerts at the earth’s center. 


It is these differences in forces that 
cause the tides. 
In the illustration at the top of this 


page, you will see that the moon does not 


Illustration above shows how the 
South Pacific, moves into the Indian Ocean, rounds Africa, and passes up 
the Atlantic. Thence it sweeps around South America to the Pacific Ocean 


tidal wave starts principally in the 


really revolve around the earth’s center, 
but the earth and moon both revolve 
around their common center of gravity (P. 
S.M., March, ’34, p. 40). Accordingly, both 
earth and moon tend to pull away from 
their common center of revolution with 
centrifugal forces, and both are bound to 
their center of revolution by centripetal 
forces. 

When you understand this point, you 
will understand how the tides are caused, 
for the waters nearest the moon are at- 
tracted by a centripetal force stronger 
than the earth’s average centrifugal force. 
Accordingly, the waters are raised toward 
the moon in a heap. 

Now take the oceans on the opposite 
side of the earth, on the side away from 
the moon. There the waters are attracted 
by a weaker centripetal force than the 
earth’s average centrifugal force. Accord- 
ingly, the waters are thrown away from 
the earth by the dominating centrifugal 
force and rise into a heap which piles up 
in the direction away from the moon. 

After the effect of the moon’s attrac- 
tion upon the oceans is clearly understood, 
it is easy to see how the sun’s pull modi- 
fies the height (Continued on page 111) 





























































FLASH LIGHTS PLAY MARIMBA 










































This special marimba, equipped with sixty- 
eight electric eyes, is played by using two 
flash lights in place of the usual hammers 











NEW TYPE BARN IS FIREPROOF 





DecLareD the first of its kind, an experiment: 
barn, built by an association of brick manufacturers, 
is undergoing tests near Burlington, N. J. Because 
of the new type of brick construction used, no sup- 
porting forms were required in its erection. Walls, 
floor, and ceiling are reinforced with steel rods, 
HoxpiInG flash lights instead of ham- which also aid in supporting the roof. 
mers in his hands, Dr. Phillips Thomas 
Westinghouse research engineer, recently 
demonstrated a new type of musical in- 
strument that can be played with beams 
of light. The instrument, a special ma- 
rimba, has been fitted with sixty-eight 
electric eves and al plifving tubes. When- 
ever a light beam falls upon one of the 
cells, a corresponding tone of the marimba 











IMPROVED CLAMPS HOLD 
HARNESS FOR SEWING 


To ap farmers in repairing their har- 
ness, an inexpensive and practical substi- 
tute for the old-fashioned stitching horse 
has been invented by Prof. L. M. Roehl 
of the Cornell University Department of 


is automatically sounded Through this Agricultural Engineering. His new clamy 
unusual arrangement 2 practiced player is mounted by means of three screws 
can rence r even COMDpIK ted melodies. 





a sawhorse or board, which the oper 
straddles to use the tool, as shown at left 
Pressure applied with the left leg c! 
the movable jaws upon the work, the jaw 
being locked by a self-acting latch bar 
When the work is done, the bar is lifted 
with the right knee and the jaws 
matically spring apart. 


n 


Two hinged vanes 
2 mast above the wi 
control this glider 
it cannot slip or pit 














SMELL METER TESTS 
PURITY OF WATER 


lk AR more rapid than any known method 

( ( a I ( g impt 
( INKINE tl ] al ev < i} 
el eveloped by Harvard University 
expel! i I cr Dove ( oI Sting 
ol I » with a ercury piston, 1 
first is fill } pure air, Small measured 
( i es oft he ( ae test rt 
then introduced nd an observer notes 


he moment at which the first sign of odor 


can be detected. One of the first tasks of 


the new meter will be to investigate more VANES ON MAST KEEP GLIDER LEVEL 


i\oroughly a recent discovery by chemists 


connected with a New Jersey water com- SUCCESSFUL in its first test flights, a tendency to pitch forward or side-slip in 

pany that a badly insulated underground — glider with an unconventional stabilizing flight. Its two hinged vanes are so wired 

Wire or even a radio grounded to a pipe device has been introduced by a French in- that they may be folded flat or SpI 
nay turn water pink. blue, or green and ventor. The stabilizer, carried on a mast — sideways by a control in the hands of | 
ve it an undesirable odor above the wing, is used to correct any pilot, and thus stabilize the plane. 
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NEON LIGHTS ON RADIO 
MAST WARN FLYERS 


FORESTALL an aerial accident such 
ntly cost ten lives in Belgium, when 
liner collided with a tall radio mast, 
’ wers of the broadcasting station at 
R England, are being equipped with 
inger signs. The glow of the tubes, 
5 n the photograph below, will warn 
to fly high over the station. 
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METAL COLLAR SUPPORTS 
CAR DRIVER’S HEAD 


DISTANCE drives are made less ar- 
for the motorist, according to a 
iti, Ohio, inventor, by a shock- 
ng headrest that he has devised 
ged metal collar lined with soft 
| snaps about the neck of the 
supporting his chin and the back 
head upon his shoulders through 
arms. In addition, the inventor de- 
his device makes a night driver less 
to be overcome by sleep 




























This big truck 
and its trailer 
ride the roads 


on twenty-four 
wheels like the 
two seen in frout 





TRUCK AND TRAILER HAVE 24 WHEELS 


Viewep from the front, a new truck 
introduced by a British manufacturer, ap- 
pears to be all wheels. Twenty-four, in all, 
support the truck itself and the two trail- 
er sections with which it is furnished, en- 
abling the remarkable vehicle to maneuver 


CHEMICALS NOW REPLACE HOT 
IRON IN BRANDING CATTLE 


BRANDING cattle with the mark of their owner 
has been made more humane by the introduction 
of a chemical compound that takes the place of 
a hot iron. 
and applied to the animal’s hide. 
days the powerful compound painlessly eats away 
the hair and turns the red skin to white, leaving 


A cold tool is dipped in the chemical 
Within a few 


a permanent and 
indelible identifi- 
cation mark. 
Cowboys of the 
old-fashioned 
school, distrust- 
ful at first of the 
new method, have 
come to approve 
it because the 
animals, feeling 
no pain, are far 
easier to handle 
and the job is 
more expedi- 
tiously done. 














with ease over rough and seldom-traveled 
routes. Two spare wheels carried at the 
front of the machine enhance its gro- 
tesque appearance. The truck is powered 
with a motor that operates upon oil fuel 
and develops 130 horsepower. 

















METER ON STILTS GAGES 
RAIN ON MOUNTAIN TOP 


Set high on stilts to clear the accumu- 
lation of drifts that might otherwise bury 
them, pot-shaped contrivances, like the 
one illustrated above, serve to measure 
the fall of rain and snow in the Swiss 
Alps. Every two months an observer 
makes the rounds on skis to note the pre- 
cipitation that they record. The station 
shown in the photograph is situated more 
than 13,000 feet above sea level in the 
Alps Mountains 










































MAPLE-SEED CHUTES 
DELIVER AIR MAIL 


WATCHING the seeds of a maple tree spiral 
ge ntly to earth, Kennet J. Girdwood, of Beth- 
lehem, Pa., saw the possibility of copying 
these natural parachutes for practical use. In 
consequence, he has just received a patent upon 

revolving parachute for dropping letters and 
small packages from speeding planes. Made of 
reinforced fabric, 
its design follows 
almost exactly the 


seed pod that fur- 












































nished its inspira- 
tion. Places that 
have no landing 
held can receive s 
their mail and sup- 
plies by means of l 
these chutes, the ( 
inventor points out ’ 
The harder they 
of a modern Jor th. Entering the cavern- re thrown into the 
ous interior of the monster, as shown _ air, the sooner they 
above, he aided in disassembling — the start to whirl, and 
issive bones of the skeleton from thei they may therefore 
ounting. Each of the bones was care- be dropped from 
fully numbered before removal. The task low altitudes that Above, whirling parach q 
of moving one of these creatures is ip- would not give the released from plane, car 
preciated when it is realized that the — standard type time mail safely to ground. At 
ead af 6 whale slow v welsh a ten to open left, the inventor with 
‘ ’ : oS « : ° chute. Note compartment 


lower end of chute for 


USE AMERICA’S WORST 
ROAD TO TEST CARS 


To Detroit, Mich., goes the 
bious distinction of possessing v 
is called the worst road in Amer 
Just completed by a motor 
maker for testing new models, it 
pears innocent enough when vie\ 
trom a distance, as in the picture 
left; but a ride upon it represents 
motorist’s nightmare. Slippery | 
ing invites a skid, and made-to-ord 
ruts and bumps pound tires 
springs. When his latest machine 
has proved its worth on this road 
the maker is reasonably sure 
it will stand up on the public roads 








LAKE SHELTERS 
MILLION DUCKS 


BLOTTING out the sun with 
their wings, wild ducks fill the 
air at a private sanctuary 
maintained by George H. Wil- 
COX Arkansas bird lover. 
More than a million, he esti- 
mates, visit a lake on his 
property near S 


ng the winter The photog- 














rapher snapped il goodly por- 


of them in the ren k- 







tion 





right 






Wilcox patrols his preserve 
to keep hunter tron olest- 


} irds 






Nts OF the flock, and 






occasionally to shoot down a 
menacing bird of prey, Th 
picture was taken as t] 
lo] 
r 


qgucks rose trom the [ake A vast cloud of wild ducks caught by photographer as they rose from a private sanctuary in Arkansas 
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GLASS-SIDED TRUCKS 
REAL SHOW WINDOWS 





vING merchandise over the highways 
walled trucks, manufacturers and 

ve found a new way to advertise 

lucts. The vehicles 
ri show windows on 
nd draw the eyes 
rs-by to their con- 
h are attractively 
In some cases 
ised to make de- 





B tra merchandise _ be- 
: ranch stores, while 
employed solely Glass sides on this truck give a clear view of its con- 
g displays. tents whichare attractively arranged like a show window 


BUTTERFLY MAP OF WORLD AIDS FLYERS 


DRAWING a world map in the shape of 
a butterfly is the odd method purposed 
by B. J. S. Cahill, San Francisco archi- 
tect, to represent the earth’s true shape 
upon a flat surface. Newest of the many 
chemes devised by cartographers who 
have wrestled with this difficult problem, 

it is declared especially 

useful in charting world 

weather conditions and 

the routes of long-dis- 
» tance aviation flights be- 
cause of its comparative 
lack of distortion. While 
common maps_ show 
North America as about 
twice the size of South America, 
for example, the butterfly map 
correctly portrays them as about 
of equal size. In one form of the 
new map prepared for aviation 
use, all straight lines drawn upon 
it are great circles of the globe. 













USE LOOPS OF SPRING METAL 
IN NEW HAND EXERCISER 


DING a strip of spring metal into a series 

and attaching a pair of leather grips to 

. British inventor has produced a simple 
erciser for golfers, tennis players, and musi- 
When the user squeezes and relaxes the 
1} the hand holding the device, as shown at 
he muscles are said to be strengthened. 





A SNAIL farm not far 
from Berlin, Germany, lays 
claim to being the only 
place outside France where 
these land-going mollusks 
are raised for food. Bush- 
els of the shell-covered 
creatures are shipped from 
this establishment to Ger- 
man and French markets, 
where they are considered 
i table delicacy. Because 
their wanderings cover an 
area surprisingly large, the 
snails on the German farm 
are confined by miniature 
wire fences like the one 
seen enclosing the field in 
the photograph at left 



































PUBLIC ADDRESS SYSTEM 
USES WALL SOCKETS 


WHEN the transmitter of a new public 
address system is plugged into the nearest 
wall socket, as shown in the upper view, 
a standard radio receiver and loudspeaker 
connected to any other socket in the 
building will reproduce a speaker’s voice. 
An amplifier within the microphone cabi- 
net, shown in lower view, transmits the 
program over existing electric light wires, 
dispensing with trailing cables between 
microphone and loudspeaker. 

























































To combine zinc dust and sulphur elec- 
trically, the powder is placed in the lid 
of a tin below, which is connected 
to one side of a dry-cell battery. When 
the second wire connection is scratched 
against the tin lid its spark sets off the 
nixture, which burns with a brilliant lam 


can, 


‘. & ; 
‘ » 
vee 
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Rais 
5 E 
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This simple gas generator is useful in p 
quantities of gas. It has a valve, as construction diagram, 
upper left, shows, that stops gas when flow 
T IS surprising what exciting and 
mystifying experiments can be per- 
formed with a few cents worth of 


sulphur. 

Like oxygen, sulphur is a particularly 
ctive element. In fact, it combines with 
any substances so eagerly that intense 
and heat accompany the reactions 
\t high temperatures, sulphur combines 
with metals to form sulphides. To demon- 
trate this, the amateur chemist can place 


light 


small quantity of sulphur in an ordi- 
nary tin can and heat it with an alcohol 
or gas flame until it burns. If a wad of 


steel wool then is pushed into the can, 
the sulphur will combine 
with the iron to form iron sulphide. In 
reacting, the mass will glow and crumble 
miniature volcano 


shavings 


immediately 


like a 
Zin clippings, pieces of 
copper window screen, aluminum bronze, 


or 
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Wailes 


= and other metals thrown 
5 into burning sulphur will 
= react in a similar way to 
+ form metallic sulphides. 
* The slag or sulphide that 


remains in each case should 
be removed from the can 
and placed in a labelled 
bottle for future use. 


Mercury and_ sulphur 
4 can be made to combine 
* simply by rubbing or 


» grinding flowers of sulphur 
* in a mortar with several 
= drops of the liquid metal. 
* Mercuric sulphide will re- 
sult. 

Zinc dust (finely divid- 
ed zinc) and sulphur also 
will combine readily if the 
mixture is off by an 


small 
set 


is cut of electric spark. The pow- 
der can be placed in the 
lid of a tin can connected to one side of 


a battery consisting of two or three dry 
cells arranged in series. The second wire 
from the battery should be thrust through 
the pile of zinc and sulphur until it comes 
in contact with the can. By scratching 
the wire on the can, it can be made to 
spark sufficiently to set off the mixture. 
\ brilliant flame will result. Although the 
experiment is otherwise harmless, the 
home chemist should keep his hands at a 
safe distance from the flaming mixture. 

Iron filings and sulphur can be made 
to combine without heat. Simply make 
a mixture of the two and rub it into a 
with water. In several hours, the 
mixture will become stone hard. 

By taking advantage of the fact that 
iron and sulphur combine to form a black 
sulphide, the chemist can use sulphur to 
obtain a black finish on iron. First a 


paste 













physical solution of sulphur in warm tur. 
pentine should be made. This will fur. 
nish the sulphur in a convenient form for 
application to the surface of the iron. 
The iron objects then should be dipped 
into the solution and finally held in the 
flames of a gas or alcohol burner. To 
obtain an even lustrous coating, it may 


be necessary to repeat this dipping and 
heating process several times. When 
heating the turpentine to dissolve the 
sulphur, keep a square of asbestos board 
handy. It can be used to smother out 


the flames if the liquid suddenly takes fire. 

In its ability to form evil-smelling com- 
pounds, sulphur has few rivals. Most 
common of these compounds is hydrog 
sulphide (a poisonous gas), formed wher 
a sulphide is brought in contact wi 
acid. 

When sniall quantities of the g 
desired, the amateur can manufacture it 
with safety in the novel automatic gas 
generator shown. It consists simply oi 
a wide-mouthed bottle supplied with 
cork which is fitted with a length of larg 
tubing. A test tube with a broken bot- 
tom will serve the purpose nicely. Fit 
the bottom of the tube with a perforated 
cork and place the solid reacting sub- 
stance (iron sulphide in the case oi hy- 
drogen sulphide gas) inside the tube. Th 
upper end of the tube should be closed 
with a cork or rubber stopper fitted with 
an L-shaped piece of glass tubing. 

The lower end of the L-shaped exit 
tube should be closed and supplied with 
a small hole as shown. This can be don 
by heating the tube in a flame and 
ing the end to melt and close over. The 
hole then can be prepared by holding th 
side of the tube in the flame until it 1s 
red hot and blowing into the other end 
of the tube to force the wall out. When 
the glass has thinned, pierce the hole, re- 
heat the tube, and finally roll the hot 
tube on a sheet of asbestos to smooth 
the edges and avoid the formation of 2 
lip. This hole must be smooth, as it Js 
to serve as a valve for the generator 

When the tube is pushed down 1 
stopper exposing the hole, the acid in the 
bottle will rise in the test tube and react 
with the solid to form the gas. Pulling 
the tube up, shuts the valve by allowing 
the cork to cover the hole. This will 
prevent the gas from escaping and cause 
it to force the acid below the level of the 
solid. The reaction then will cease. 
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experiment, sulphur is placed in 
ind heated until it burns. Then 
is thrust into it. Combining 
they will glow like a volcano 





of hydrogen sulphide, the 
be one part of sulphuri 
tic diluted with three 01 

ost rts of water (by volume). 
x li hydrogen sulphide gas is al 
en to bubble through water, a 
id, known as hydrogen sul- 
water or hydrosulphuric acid. 
ed. It should be stored in a 
toppered bottle to preserve it. 
| e, it will turn milky in ap- 
ol e owing to the gradual pre- 

of the free sulphur. 

gt : solution can be used as the 
Mt- some interesting color experiments 
it etallic solutions. Added to copper 
for instance, a black sulphide 





ed SU ( 


b- . 1 ed. Mixed with iron solutions such 
¥ ; ferric ammonium sulphate, black iron 
ne S le will be produced. Mercury solu- 


ed give a black precipitate of  sul- 
of mercury; antimony, bismuth, 
solutions give orange, light brown, 
at rownish-black precipitates respec- 
while cadmium solutions produce 
cadmium sulphide. 
produce the colored precipitates 
by the antimony, bismuth, and tin 
s, it will be necessary to add a 
Is x two of muriatic acid after mixing 
stals with water. This will cause 
o dissolve to give a clear solution. 
color-forming characteristic of hy- 
sulphide and metals can be used 
orm an interesting and mystify- 
| eriment. An uncolored picture or 
Ss n be painted with the chemical 
suggested above. When applied, 





e 


appear colorless but on expo- 
: i wad of cotton dipped in hydro- 
t hide water they will become mys- 
g y colored. For instance, the little 
- ress in the picture shown was 


! with colorless antimony chloride 
When the hydrogen-sulphide- 

cotton was wafted near the paper, 
it turned orange. 


Iron objects can be given a black 
finish by dipping them in a solution 
of sulphur and warm turpentine and 
then holding them in the gas flame 






A variation of the same 
reactions can be used in 
making invisible ink for 
secret writing. Writing 
penned with a lead ace- 
tate or a ferric ammonium 
sulphide solution will be 
invisible. It can be devel- 
oped and made visible, 
however, with hydrogen 
sulphide water. 

Strange as it may seem, 
small amounts of hydro- 
gen sulphide and other 
sulphur compounds usu- 
ally are present in the air. 
In fact, it is their pres- 
ence that 


sulphide. 


To prevent the formation of this coat- 
ing, place lumps of camphor in close con- the 
tact with the metal; in the drawer or cabi- 
net where the silver is stored. The cam- 
phor will sublime on the silver and form 
a protective coating that will prevent the 
sulphurous air from reaching the metal. 

Lead paints become discolored for the 
however, the 
product that causes the discoloration is 
lead sulphide. However, the fact 
sulphide can be oxidized to lead sulphate 


Same reason. 








causes articles of silver to be- 
come tarnished when left exposed. The 
tarnish in reality is a coating of silver 


In this case, 
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If acid 
with cap and cup as shown, 


bottles are fitted 
the acid is shielded fro:m 
dust and your table is pro- 
tected from injury. Cap and 
cup are cut from the bot- 
toms of bottles of right size 


Invisible Inks, and Pictures That Will 
Change Colors Most Mysteriously, Can Be 


Made with Ease in Your Own Laboratory 





uncolored picture painted with a 
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metallic solution, several of which are given 
When the picture is exposed to 
hydrogen sulphide water, colors 


appear 


which is white, makes it 
possible to treat discol- 
ored painted surfaces. A 
solution of hydrogen per- 
oxide washed over the 
blackened paint, often 
will restore its color. 

You can prove this ex- 
perimentally by exposing 
a piece of white paper, 
dampened with lead ace- 
tate, to hydrogen sulphide 
gas or hydrogen sulphide 
water to form lead sul- 
phide. Then swab the 
stained paper with some 
household peroxide. The 
nascent oxygen from the 
peroxide will bleach the 
color, changing the black 
lead sulphide into white 
lead sulphate. 

Hydrogen sulphide gas 
can be made to react 
with hot lead peroxide 
to form white lead sul 


phate. The reaction is particularly inter- 
esting because it produces a brilliant light 
The lead peroxide (brown oxide of lead) 


should be placed loosely in a glass tube and 


tube. 


that lead 


the hydrogen sulphide gas passed through 
Heat 
lead peroxide. This will start the reaction 
which will continue until all of the lead 
peroxide is changed to lead sulphate. 

In this, as in other experiments with 
hydrogen sulphide gas, the unused gas is- 
suing from the open end of the reaction 
tube must be passed into a bottle con- 
taining sodium hydroxide solution, This 
will effectively absorb the surplus and 
prevent it from (Continued on page 109) 


the tube containing the 
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DINING TABLE AND 
SHELVES IN ONE 
When the set of shelves, 
shown at left, is rocked over 
on its pivot, it becomes a 
dining room table which can 
be moved on its own casters. 
Shelves are so arranged they 
remain horizontal in all po- 
sitions so dishes are safe 


Useful [nventions “risk 4 


STRAINER IN THIS 
SAUCE PAN COVER 


The cover of this sauce pan 
contains a strainer through 
which liquids may be poured. 
The inner rim carries a 
series of slots, as shown in 
illustration at the _ right. 
Merely tipping the pan per- 
mits the liquid to drain out 


DETACHABLE 

DIVAN LEGS 
BOX SERVES , Easily attached and re- 
CIGARETTE moved, the divan legs, 
right, simplify the 
problem of moving 
heavy furniture with- 
out damage. They also 
make possible a change 
in type of legs if de- 
sired at various times 


When the box shown 
at right is tipped it 
serves a cigarette. 
The last one in the 
box, however, is re- 
tained as a warning 
the box is. nearly 
empty It will hold 
about thirty cigarettes 
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CREAM SEPARATOR. It is 
easy to separate the cream from 
SHOPPING CART A recent innovation in the milk in a bottle with this CM EE LE ELE OEE 
tl intry is the shopping cart illustrated device The short end of the : 
pushes the cart from tube is inserted in the rubber RUBBER FURNITURE CUSHIONS. Whipped into 4 
selecting her goods and fi- cap which is placed over bottle. froth, rubber is poured into wafflelike molds and shaped to 
packaging department Pressure forces the cream out fit the inside of furniture cushions. Said to be insect-} f 
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NOISELESS KITCHEN UTENSILS. Housewives who suffer from 
noise in their kitchens will appreciate a set of utensils made of rub- 
ber, some of which are shown at left. They include strainer, scraper, 
dustpan, and sink rack. They will not scratch the sink or nick dishes 





ICE TRAYS 
CAN’T STICK 


{f the grids, right, are 
slipped under ice trays 
when they are replaced, 
they cannot freeze to 
the rack. To remove 
them, they are simply 
lifted and drawn out. 
Device is designed for 
metal and rubber trays 





LODO 





D WARMER. The elec- 
heated plate, above, 
food warm after it has 
laced on the table. It is 
ve in appearance and de- 
harmonize with table ; 
“ik = | oe be J TWIN BED CLOCK. Designed es- 
Pe [ pecially for a bedroom containing twin 
beds, the electric clock, shown at left, 
has two faces as may be seen in the 
mirror reflection in the illustration 


Ss MILK THIEF. Pilfer- 
milk bottles are stopped 
e ingenious apparatus 
below. Effort to remove 
rom outside rings alarm 
leases a clamp that 


CON 


MODERN FIREPLACE. Apartments 
that have no chimneys can still use the 
fireplace shown below. Instead of a 


catches thief : . Z, grate, it has an electric heater. Set 
y ¢ y close against the wall, it has an ap- 
pearance that resembles a hearth 
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s1ve New 


YRIADS of tiny twinkling elec- 
tric arcs build up a picture on 


a screen, in a new type of 
television receiver now under 
experimental development for home and 


theater use. Described for the first time 
in this magazine, it aims to produce an 


image brilliant enough to be projected 
upon a screen of virtually unlimited di- 
ensions, tor parlor or public entertain- 
ent. Moreover, this is to be done with- 


out the complication of the moving parts 
that characterize most present-day tele- 
vision sets. The secret of the new receiver, 
developed in an effort to provide prac- 
tical television for the man in the street, 
is a cathode-ray tube that departs boldly 
from conventional lines. 

When a television broadcast transmitter 
dissects the image of a studio scene and 
translates its high lights and shadows into 
a rapid-fire series of radio impulses, the 
problem at the receiving end is to recon- 
vert these impulses into light and put them 
together again in the form of a picture 
Of the many devices contrived to do this, 
the cathode-ray tube has always partic- 
ularly attracted experimenters because of 

s freedom from moving parts. In the 

indard runnel-shaped form of this tube 

beam of electrons constantly 
sweeps a circular window at the wide end. 
which is coated with fluorescent chemicals. 
Wherever the beam strikes the window, 
the chemicals glow. By directing the beam 
and inten- 
sity by means of incoming radio signals 
from the distant transmitter, it is made 
to redraw the studio scene upon the glass 
wall of the tube. One drawback, however 
has limited the usefulness of this system 
The resulting dim to be 
magnified to an appreciable size 
therefore be viewed directly in a window 


inches in diameter. 
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MINIATURE — 
ARC GIVES a 
BRIGHT PIN- j 
POINT OF 4 
LIGHT FOR 
PROJECTIOMS 
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POSITIVELY » 
CHARGED SCREEN 
OF FINE WIRE 


Left, Gilbert F. Schmid- 
ling, inventor of new cath- 
ode-ray tube for televi- 
sion, is seen with two of 
the experimental models 
built to test his 
Above, diagram 
principle of new 


design. 
showing 
system 


Television 


Seeking a cathode-ray tube with an 
image brilliant enough for projection, Gil- 
bert T. Schmidling, New York radio ex- 
perimenter, tried out thousands of fluores- 
cent materials without avail. His search 
yielded interesting by-products, including 
the cold lamp described last month in this 
magazine, but revealed nothing that com- 
bined, to his satisfaction, the two vital 
qualities of a television screen, high lum- 
inosity, and quick fade-out. Then he 
solved his problem by the remarkable 
expedient of discarding the fluorescent 
screen altogether. What he substituted in 
its place makes his cathode-ray tube one 
of the strangest of radio creations. 

In design the new type resembles a 
standard cathode-ray tube minus its 
fluorescent screen, with a cylindrical ex- 
tension of glass added at the large end. 
As shown in the accompanying diagram, 
this extension is a walled-off chamber con- 
taining three types of electrodes—a screen 





Diagram shows construction of proposed home 


television set, which produces a large image 
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METALLIC DOTS ON INNER WALL SERV> As 
4 CATHODES, CAUSING DISCHARGES 
~ CHAMBER WHEN TOUCHED BY CATHODE RAy 
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STANDARD TUBE PRODUCES IMAGE 
'TH FLUORESCENT SCREEN / 


















Close-up of combination window in m¢ 
of new tube, built to contrast the brightn¢ 
of projected image of the old and new ty; 


of fine wire, a circular ring, and a p 
of thousands of metallic dots printe 
the inner wall. The chamber is filled 
a rare gas such as neon. 

When the moving cathode ray, or 
tron beam, passes over one of the met 
dots, it acts like a trigger to set off ¢ 
electric discharge between electrodes in 
the auxiliary chamber. The luminous dis- 
charge resembles that of the neon crater 
lamps used in other television systems. 
Thus pin-points of light, opposite the dots 
that receive the full intensity of the mov- 
ing ray, merge to form a brilliant image 
that with a suitable lens can be thrown 
on a screen. The wire-screen electrode be- 
tween the original image and the observer 
does not obstruct his view of the picture, 
since the fine wires are thrown out ol 
focus and rendered invisible in projection 

For home television, a tube with 4 
window about four inches in diameter 
would be used. Its pictures would be 
thrown from the rear upon a translucent 
screen approximately eighteen inches in 


diameter. According to Schmidling, the 
images would be bright enough for on- 


lookers to see them without the inconven- 
lence of turning off the living-room lights 
Larger tubes would throw television pic- 
tures on theater screens. 

As early as 1927, Schmidling told 
POPULAR SCIENCE MONTHLY, he teste 
his invention with a crude model, b 
ing another of more elaborate design the 
following year. These two models, illus- 
trated at left and right respectively i 
the photograph at the top of this page 
demonstrated to his satisfaction that his 
theory was sound. Improved tubes devel- 
oped in more recent tests, he believes, 
have paved the way for commercial ap- 
plication of the new system. 
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ESIGNED to operate for 400 
hours at less than one cent 
an hour. the battery, shown 
in the illustrations at right, 
1 new type of filament supply 
o-volt receivers. 
sembling a large size B battery in 
rd appearance, this fifteen-pound 
is rigidly constructed and sup- 
in a sturdy case. Embodying 
he manufacturers term a revo- 
iry method of construction, this 
developed battery is said to 
e with a minimum of cur- 
lrain. 
though primarily a three-volt 
y, it serves as a two-volt 
e through the use of a novel 
or resembling a miniature 
ge divider. The strip, con- 
to the positive terminal of 
ttery, is a wire-wound re- 
having four easily operated clips 
| at intervals along its length. 
the battery is first put into use, 
lip at the extreme end is used. 
other clips are used in succession 
voltage of the battery drops. 
is way, it Is possible to maintain 
supply voltage at exactly two volts 
ihout the life of the battery. 


Emergency Repair of 
Audio Transformer 
YVHEN an audio transformer in a re- 


ceiver goes dead, it is difficult some- 
s to obtain a replacement. However, 
radio handy man can make an emer- 
repair by changing that particular 
ifier stage from transformer coupling 
mpedance or resistance coupling. 
First of all, you must determine which 
ling of the transformer is at fault. 
s can be done by making a simple 
tinuity test with a pair of earphones 
a small battery (C battery will do). 
nect the phones and battery in series, 
the free terminal of the battery to 
side of the winding to be tested, and 
h the unconnected phone tip to the 
r side of the same winding. If the 
ling is continuous and not broken, 
will hear a sharp click in the phones 
rytime the contact is made or broken. 
you find that the primary winding, 
example, is broken, the receiver can 
ade to operate by connecting a 100,- 
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ram shows how to make an emergency re- 
when the audio transformer fails to work 
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New Battery for lwo-Volt Set 


,EVOLUTIONARY METHOD OF CONSTRUCTION CUTS COST TO ONE CENT AN HOUR 
















At top, connecting up the new type A battery. 
In circle, close-up of battery’s resistance strip 


000 ohm resistor (A) across the winding 
and a .01 microfarad condenser (C) across 
the plate (P) and grid (G) terminals of 
the transformer. If the secondary proves 
to be at fault, connect a 500,000 ohm 
resistor (B) across the secondary, also 
shorting the plate and grid terminals with 
the .01 microfarad condenser (C). In 
either case, the addition of the condenser 
and resistor will convert the original trans- 
former-coupled stage into an impedance- 
coupled circuit. 

Although the chances are against it, 
you may find that both windings on the 
transformer are broken. In this case, 
connect the resistors specified (A and B) 
across their respective windings and short 
the grid and plate terminals with the 
condenser (C). This will change the cir- 
cuit into a resistance-coupled stage. 

Incidentally, the resistors can be smal- 
ler than those specified, but in any case 
the secondary resistor should be at least 
four times larger than the resistor short- 
ing the primary. Also, the primary re- 
sistor should not be smaller than 50,000 
ohms. 


Naturally, a repair of this type is a 
makeshift at best but where a slight 
decrease in volume will not effect the 
reception, it forms an excellent emer- 
gency repair—L. K. 


Pilot Lights Detect 


Transmitter Trouble 


| Y PLACING a small coil of wire 
in series with a regular one-and 
one-half-volt flash-light lamp, you can 
provide your short-wave transmitter 
with a simple pilot light. The coil, 
containing two or three turns of wire, 
can be placed close to the plate end 
of an oscillator or amplifier circuit. 
When the power is on, the wire will 
pick up enough current to light the 
bulb and tell you that the circuit is 
operating. If desired, a pilot light ot 
this type can be placed in each stage 
of a multi-stage transmitter. The 
bulbs can be mounted behind lens- 
shaped pieces of red glass inserted in 
the face of the transmitter panel above 
the controls —G. D. T. 


Novel Short-l¥ ave 
Tuning Lever 


ECAUSE they lack high-ratio tuning 

dials, many of the new radios built to 

cover the short-wave bands present a dif- 

ficult problem in tuning. With the small 

knobs used, it is an easy matter to 

pass completely over the desired 
station without hearing it. 

A solution to this problem, however, is 
found in the novel tuning lever shown in 
the illustration below. It will improve 
the tuning accuracy of a small knob more 
than sixteen times by increasing the ef- 
fective diameter of the knob. 

Cardboard, one sixteenth of an inch 
thick, will serve as suitable material for 
the lever. The hole to receive the knob 
should be made one eighth of an inch 
smaller than the actual diameter of the 
knob. Then, a series of one-sixteenth- 
inch cuts should be made radially around 
the opening and the flaps formed should 
be bent back. The purpose of these flaps 
is to provide the tension required to hold 
the lever firmly on the knob.—A. W. A. 
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Tuning lever, easily installed, that increases 
tuning accuracy of set lacking high-ratio dial 
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RADIO-FREQUENCY 
UNING CONTROL 
(C,) \ 





Although designed primarily 
as a short-wave receiver, 
this midget set can be used 
on the broadcast band also. 
It operates on either alter- 
nating or direct current 


LEWIS WINNER ¢ells how 


HERE is no need to give up your short-wave 

hobby when you are away from home. The 

midget, eight-pound receiver illustrated operates 

on direct as well as alternating current and will 
give you clear, loudspeaker reception wherever 110 volts 
are available. 

In appearance, the outfit resembles the tiny broadcas 
sets that have gained widespread popularity during the 
last year. In fact, it was designed to fit into a regular 
midget cabinet that was obtained for next to nothing from 
a dealer in second-hand radios. 

The circuit is simplicity itself. It consists of one stage 
of radio-frequency amplification, a regenerative detector, 
and two stages of resistance-coupled amplification fed by 
a novel A.C.-D.C. power supply. The tubes used are types 
2525, ‘43, “37,77, ana 7%. 

Complete, cabinet, tubes, and all, the set should not 
cost you much over twenty dollars, provided, of course, 
you wind the coils yourself. Because of the A.C.-D.C. 
power supply and resistance-coupled amplifier used, no 
transformers are needed. Also, inexpensive condensers can 
be used without reducing the efficiency to any great extent 

Like the commercial compact broadcast receivers, this 
short-wave set also is mounted on a miniature channel- 
shaped chassis. The midget dynamic speaker, having a 
five-inch diameter cone, is mounted in a groove or slot in 
the front of the chassis and is held in place with one screw 
passed through the bottom mounting hole in the outer rim 
and two through the chassis. Two rectangles of sheet 


oo 





metal spot-welded or bolted to the front of the chassis at 
both ends serve to support the two tuning condensers 
(C: and C2), 

Seven wafer sockets are arranged on the top face of the 
chassis as shown in the photograph. Two, a four-prong 
and a six-prong, are for the plug-in coils. These are placed 
at the extreme ends, at the rear, so the coils can be 
changed easily. The other sockets required are a five- 
prong for the °37 tube and four of the six-prong type for 
the 25Z5, the “43, the °77, and the °78. Also mounted on 
the top of the chassis are the filter choke A and the fila- 
ment resistor Ru. 

Although the circuit was designed primarily to cover the 
short-wave bands from fifteen to 200 meters with four sets 
of plug-in coils, the range can be extended satisfactorily to 
cover the broadcast band (200 to 550 meters) by using an 
additional broadcast coil. This coil is designated as num- 








REGENERATION CONTROL(Rio) 


DUAL REGENERATION CONTROL (C3) 


Front view of the portable set’s chassis, showing the midget dynamic 
speaker and the four controls which are already arranged in place 








ber five in the winding table. However, because of its 
fundamental design, the circuit may prove less selective 
on the broadcast band than it is on the shorter 
waves, 

In studying the circuit diagram you wil! 
note that various connections are indicated as 
being made to ground. In every case, this 
denotes a chassis connection. These can be sol- 
dered directly to the chassis or to a brass sol- 
dering strip bolted to the inside of the chassis 
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FILAMENT 
WIRING CIRCUIT 
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the specifications of which are given in table on opposite 
nt wiring 


TO FILAMENTS. To assist readers in building this com- 
lov. pact electric set, an easily fallowed 


ae-anec blueprint has been prepared. It can be 
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obtained by sending twenty-frve cents to 
the Popular Sctence Blueprint Service 
Department, 381 Fourth Avenue, New 
York, N.Y. for Blueprint No. 223. 





in diagram in the lower left hand corner | 
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il , ‘ 
) huild this compact radio set 
e \ tual connection to the ground should be 
p : [he circuit requires only a long (75 to 
: “ , well-insulated antenna. If there is any 
| p od bout the insulation of the antenna, ‘place 
: : microfarad fixed condenser in the antenna 
i ose to the set. In fact, this is a wise pre- 
q even if the antenna is well insulated as it 
; tect the set should the antenna become 
y tally grounded. 
; In changing the circuit for reception of the 


bands, a set of two plug-in coils is re- 
for each band. One coil, having a four- 
ase, is the antenna coil while the other, 
with a six-prong base, is the detector coil. 
I} tenna coils have only two windings, a pri- 
nd a secondary, but the detector coils have 
, primary, a secondary, and a tickler. How 
re placed on the ribbed coil forms is shown 
drawings. In the case of the short-wave 
or coil, the primary is interwound with the 
lary. On the broadcast detector coil, how- 
where the wire of the secondary is not 


Rece 


















IVCr 


it can be wound over the secondary. 


ugh these coil sets can be purchased ready 
you will save money by buying only the 
forms and winding them with enameled 
ccording to the specifications given in the 
this page (below). Be sure when making 
mnections to the coil base prongs that you 
the exact arrangement shown so they will 


with the socket connections. 





use of the amount of drilling necessary, it 


ANTENN 
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A COIL SOCKET 
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ANTENNA COIL SPECIFICATIONS 


15 to 35 meters 


35 to 60 meters 


SECONDARY PRIMARY 


60 to 90 meters 










7. 90 to 200 meters 
~ © 
<8 % 
z $ 200 to 550 meters 
D .- #3 . 
S 2 (Broadcast, optional) 


on 
+ 





PRIMARY 
Close Wound 


6 turns 
No. 24 
9 turns 
No. 24 
12 turns 
No. 24 
20 turns 
No. 28 


20 turns 
No. 36 


SECONDARY 
Spaced to 


1'4 in. 
7 turns 
No. 16 
13 turns 
No. 16 
21 turns 
No. 16 
47 turns 
No. 24 


145 turns 
No. 36 





Y 


ELECTROLYTIC CONDENSERS 
(Cio, Cus, AND C12) 


View at the top shows the layout of sockets on chas- 
sis. Other view shows wiring under the chassis 


will pay the amateur to buy his chassis ready-made 
from a dealer in radio parts who is equipped to do 
the work reasonably. 

When laying out the chassis, allow for the fact 
that the ’77 and *78 must be fitted with tube shields, 
bases, and caps. Two holes should be supplied at 
the rear of the chassis—one for the power cord and 
the other for the antenna lead. The power switch 
ilso is mounted at the (Continued on page 114) 


DETECTOR COIL SPECIFICATIONS 

















PRIMARY SECONDARY TICKLER zt PS 
Inter-wound Spaced to Close wound ° fre S 
with secondary 114 in. z4 ita A 
3 turns 7 turns 6 turns = 3 
No. 24 No. 16 No. 24 = = 
7 turns 13 turns 9 turns ze z 
No. 24 No. 16 No. 24 af | 
z | < 
15 turns 22 turns 12 turns ° ™ > 
No. 24 No. 16 No. 24 " Yt & 
- 5G G 
32 turns 45 turns 20 turns ie 
No. 28 No. 24 No. 28 & EE: 
~ 
20 turns 145 turns 34 turns Z 3 > 
No. 34 No. 34 No. 34 és {, 


STOOD © 


Broadcast coils are close wound F= SECONDARY f+ 
























































































By MARTIN BUNN 















US WILSON’S 
annual visit to 

his upstate relatives had a 
way of developing into a 
busman’s holiday 

On this particular trip 
his hopes for a workless 
vacation were shattered 
the second morning of his 
stay. This time it was 
Bill, his eldest nephew, 
who upset his plans for a 
week of rest 

“Uncle Gus,” the young 

an began timidly as the 
gray-haired auto mechani 
propped his morning paper 
igainst the sugar bowl and 
leisurely poured himself a 
second cup ot cottee, “will 
you show me how to check 
the steering gear on my 
car while you're here?” 

“What seems to be 
wrong?’ asked Gus good- 
naturedly 

‘The car keeps running 
to the right explained 
Bill 1 have to wrestle 
with the steering wheel to 


on the road.’ 


keep it 
A grunt was Gus’s only 
nswer as he followed his 
nephew to the front curb 
where the car was parked. 
“First of all, we'll have 


to find a good place to ~ 


work,” said Gus after a 
hasty inspection. ““‘How about running the 
front wheels onto the driveway outside 
vour garage? While I move the car 
iround there, you go to your Dad’s work- 
shop and see if you can hunt up a couple 
of lengths of wood lathing, a hammer, a 
saw, some nails, and a large steel square 
(nd, say, if you can find one of those ad- 
justable spirit levels bring that along too.” 
Gus finished parking the car just as 
bill, his arms laden, emerged trom the 
cellar door 
What are you going to do with ill 
his stulf, Uncle Gus?” asked Bill as he 
piled the tools and lumber on the car’s 
running board. “All I want to know is 
how to check the steering gear.” 
I dont think the steering gear has 
uch to do with your trouble,” replied 
Gus as he picked up the two long sticks 
nd sighted along the first one and then 


the other. “Sounds like unequal caster.” 
Unequal what?” asked Bill 
Caster.” repeated Gus “Don't vou 
know what that is?” 
“No relation to the oil. is it?” grinned 
| 1! 
vill 
Gus shook his head Nope, it’s a 
vole ] " } : , ‘ 
a | { 0 ( if OT i 
) heel t here's 1 Der 


Hunting Your Car's Caster 


Gus Gives a Practical Lesson 


\ in 





toe-in, and caster. 

The puzzled look on Bill's face told 
Gus that the subject needed some tall 
explaining. 

“Here, take a look at this,” said Gus 
as he wheeled out a bicycle that had been 
leaning against the garage wall. ‘‘Do you 
notice how the steering pivot for that 
front wheel is back of the wheel's center. 
Well, that’s caster. It’s just like the 
arrangement of the casters on furniture 
legs. The front wheels of an automobile 
are pivoted in just the same way. The 
king pin on each wheel is tilted by the 
axle to give the caster angle. 

“Now, if this bicycle wheel is tilted a 
little off the vertical,” Gus continued as 
he held the bicycle at an angle, “that 
illustrates camber. The front wheels of 
a car are tilted just like that. They're 
mounted to be closer together at the bot- 
tom than they are at the top. 

“As for toe-in, that’s just what you'd 
expect from the name,” continued Gus 

The front wheels are pigeon-toed; their 
front edges are closer together than their 
rear edges ™ 
“How the dickens can two wheels be 

that Seems like they'd 
get all mixed up.” argued Bill. “As far 


1:1 
IKE 1 ill | Once: 





explained, ‘‘and it’s one of 
the three important front- 
wheel adjustments. There’s 
camber, toe-in, and caster” 






Adjusting the Front Wheels 


as I can see, camber and toe- 
in are pretty much the sar 
thing, except one is horizo 
tal and the other is vertical! 
“Right,” agreed Gus, ‘and 
if either the caster or the 
camber are wrong, they’ll up- 
set the toe-in. That’s why 
toe-in is a check on them al! 
If the toe-in measures O. k 
you can be pretty 
sure that the camber 
and caster are right 
“Sounds like 
awful lot of measur 
ing to me,” observ: 
Bill. “How would 
you check all thos 
angles?” 
“Well, the best 
t way is to use reg 
aeey.. ular measuring 
struments that 
made for the work 
All good repal 
shops and _ servic 
stations have the 
Of course, in a ¢ 
like this, you ¢ 
put together some tools th 
will do a good enough job. 
“For instance, camber tilts 


“Caster is an angle,” Gus the front wheels out at th 


top, like this,” Gus explained 
indicating the angle with his 
hands. ‘Well, we can check 
that by placing a large steel 
square flush against the hub 
and measuring the distances between the 
rim and the vertical edge of the square 
at the top and at the bottom of the 
wheel. If the (Continued on page 115 





WHAT AILED 
STEFFINS’ CARP 
Announcing the Prize Winner 


N the January issue of POPULAR 

SCIENCE MONTHLY, Martin Bunn 
described the troubles Fred Steffins, 
one of Gus Wilson’s customers, was 
having with his car. A prize of twenty- 
five dollars was offered for the best 
letter explaining the difficulty and 
| telling how it could be remedied. 
Many readers submitted solutions, a 
| large number stating correctly that a 
worn timing chain or a slipping fiber 
timing gear was the cause of the 
trouble. In the opinion of the judges, 
Richard F. Lawson, Detroit, Mich., 
wrote the best letter diagnosing the 
trouble and describing the remedy and 
Mr. Lawson was awarded the prize. 
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Pie 


THE SHIPSH 


Put 


APE HOME 


Two decorative flowerpots 
that closely resemble marble 
but are really made from an 
inexpensive plaster mixture 


A New Type 
of Craftwork 
That Is Easy 
to Do and Costs 
Next to Nothing 
for Materials 


By 
E.G. Livingston 


Assistant Professor of 
Industrial Arts, Lowa 
State College 





ORS GIVE 
RBLE EFFECT 


special cement is mixed with water in 
a way as not to stir in too much air. 
dry limeproof plaster colors are added 
roduce a pattern that looks like marble 


F YOU are looking for something 
really new to make in your home 
workshop or at school, you should 
experiment with turning artificial 
marble. This fascinating handicraft has 
many advantages. An important one is 
that the material is quite inexpensive and 
is obtainable everywhere. You can have 
the fun of making a number of things at 
the cost of only a few cents. In spite of 
their low cost, however, the finished ar- 
ticles are useful, novel, and _ beautiful. 
They never fail to elicit the admiration 
of all who see them. 
Even the most inexperienced amateur 
can achieve success with the more simple 


forms, yet the most skillful worker will 
find a challenge to his liking. The possi- 
bilities in both design and craftmanship 
are practically unlimited. If you have a 
lathe and a few common hand tools, you 
need no other equipment. Finally, but 
not of least importance, the articles have 
sales value. Any man of skillful and in- 
genious bent may turn his pastime into 
ready pocket money. 

If you would like to try your hand at 
making some of the attractive pieces il- 
lustrated, the first step is to go to any 
lumber dealer or building supplies firm 
and purchase about ten pounds of Keene’s 
cement. The superfine grade is best, but 
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The book ends were 
holder has a 
was 


then 
lining around which the 
beautifully colored 


turned in one piece, 
copper 
, . 

done. Each piece is 


Place the cement in the pan, add the 
water, and mix it thoroughly for several 
minutes. Do the mixing quietly, keeping 
the spoon submerged in order to avoid 
stirring in too much air. Do not beat it. 
rhe consistency of the batch should be 
quite quakey, but hardly thin enough to 
pour. 

To add the colors simply take a little 
on the end of a putty knife and cut it in- 
to part of the batch. Take care that no 
lumps of dry color are unbroken. A dif- 
ferent may be mixed into 
nother part of the batch. The marble- 
ized is obtained by stirring these 
colored areas together just a little or by 
mixing them as you fill the form. Many 
attractive color combinations may be 
worked out with a little experimenting. 


|» 


Oct 


color then 


elect 


THE process of filling the form, stop 
isionally and bang it rather hard 
several times upon the bench top to jar 
out the air bubbles. When the form is 
full, cover the top with paper or a damp 
cloth to prevent excessive drying of the 
exposed surface. Put the away 
t for from eighteen to twenty-four 
hours. It should be firm, but should cut 
easily when ready to turn, 

Select a simple design for the pin tray 
and make a full-size drawing of it. Re- 
the metal or cardboard form from 
around the cast, and screw the faceplate 
on the lathe. Work as you do with wood 
using the same tools or improvising tools 
If the cement 
lt 


cast to 


se 


move 


from scrap steel or files 
is at the right stage. not too hard can 
be cut with surprising e: and will 
not dull the tools as quickly is does wood 
The ct cuts smoothly at a_ slow 
speed 1.200 R.P.M., and at that 
speed it is not apt to fly off the faceplate. 
When the cutting is done, the pie 
should be removed from the faceplate and 
for another 
then polished 
per If 
the 
t No. 7 
1} 
“"" 


ise 


ment 
of ibout 


1s 


to drv 
It is 


) sandpa 


twenty-four 
with 


No 
to sand 
near. If 
( water- 


fa } 
vou ittempt 
will si 
) wet-or-dry 


lamp colors 


aper to polish 


the Keene’s cement under water in a | 
atory or large pan. Carborundum sto 
of fine grain may be used for polish 
flat surfaces under water. 

By exercising ingenuity in building 
forms, you may make larger articles s 
as candy or nut dishes, powder or jew: 
boxes, cigarette containers, flowerp 
bulb trays, candlesticks, and table lar 
Several such articles and the forms 
in their construction are illustrated in | 
article. 

The little hanging ivy pot was n 
over a pyrex custard cup which had 
rim set very tightly in a groove in 
wooden base as shown in one of the phi 
graphs and a drawing. It is necessar 
turn only the outside. When dry, the 
ment cup slips readily from the gl 
Such a device makes it possible to 
a great deal of time and a certain ami 
of material. 

Flowerpots made of Keene’s 
have one bad feature. They are not w 
proof. Water not only seeps. thro 
them, but it causes a rough precipi 
to gather on the surface. If you wis 
set the plant directly in the pot, it shi 
first be coated on the inside with li 
rubber. To avoid making a hole in 
bottom of the pot, I place a false 
tom of galvanized iron about '%4 in. f1 


cel 


A tray form; inner 
and outer forms for 
a small ivy pot; and, 
right, how the ivy 
pot was set up in a 
lathe to be turned 


= | Ww 
\ Re 
DF 


—— 


= 


LATHE FACEPLATE 


the bottom. The false bottom is punche 
full of holes, and extending from it ther 
is a small tube reaching above the suri 
of the dirt. This serves to carry wW 
and air to the roots and makes for a g 
erally healthy plant condition. 

The form for the cigarette holder w 
prepared in a similar way. A small cy 
inder, closed at one end, was made 0! 
copper and used as an inside form lik 
the custard cup except that it was 
removed, but became a copper lining 
the cigarette jar. 

The book ends were turned as one pit 
and sawed in two with a hand saw whil 
still The resulting rough § surfa 
were ground down with a_ sharpening 
stone under water. They were sanded 
again with very fine paper when th 
oughly dry. 

By the simple expedient of making 
form 4 in deep. several ash tr 
or pin trays may be made from one ¢ 
ing. They are turned one at a time 
cut off. The grooves for cigarettes may 
put in the rim of the ash trays wit! 
gouge OF a 

Other idezs will suggest themselves 
you as you progress with this work. 


solt. 


or 5 


round file. 
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A New Stunt for Model Makers... Building a Miniature 


darth-to-Mlars Rocket Plane. 


By Donald W. Clark 


TERPLANETARY rocket planes, with the point of a knife. Make card- 
though actually far in the future, board templates for cutting metal parts. 
now familiar to everyone be- Give the complete ship a coat of flat 
use of constant reference to them white paint. Next paint the body, propul- 
and comic-strip adventure stories, sion tubes, wheels, shock absorber, and 
\ knows what these strange aircraft balancing rockets red; and the wings, 
: like, but there is no reason why _ stabilizing fins, tail fins, windows, tires 
lel maker should not delve into — skid, and rear ends of tubes, black. 
ire a bit on his own account. The model will look well if mounted on 
rocket-plane design illustrated is, the suggested launching incline. Better 
rse, purely imaginary. It would be _ still, a decorative background can be made 

















ed by the tail fins, by the wings, from wall board painted blue or half a 
ould be tilted together or separate- sheet of dark blue 

by two small movable rocket tubes show-card board. §* 

front end. Paint some light §@ 


odel is made up of twenty-two blue dots on it 
parts, glued and pinned together. and one yellow 
lv can be carved to shape with a_ circle to repre- 
f no lathe is available, and sent the moon, 
d with sandpaper. Saw two slots and, if desired, 
rear end to take the tail fins, and another circle in 
ong slots at the front end, as an upper corner 
to take the stabilizing fins, which to stand for 
be glued on. Pin the wings to Mars. In front 

glue them to the body. Fasten of this back- 
pulsion tubes with 1/16 in. diam- — ground, place the 
pins and glue. Outline the door — ship as shown, 








Finished rocket 
plane model and 
a photograph of 
the parts before 
assembly. If de- 
sired, the model 
can be lettered 
‘Starocket— 


Earth-Mars Line” 


\ lax aa TAIL 

PIN 
cade Tee is 
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PLANE ATTACHED TO 
BACKGROUND WITHA 
PIECE OF PIANO WIRE 
(OR WITH VERTICAL 


WIRE TO BASE) x 











DARK BLUE SKY WITH Ro ay ee ee a 
WHITE STARS PAINTED ON ey BER 3 
WALL BOARD —- 1 WHEEL CHOCK.__ 
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"SUGGESTED DISPLAY 
MOUNTING FOR ROCKET PLANE 


p, and front views; the rear end; details of the body, wings, tail units, tubes, and other parts; and two methods of mounting the model 
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GREASELESS LUBRICANT 
USED LIKE PENCIL 


iround the 
home shop. and garage tor a lubricat- 
nade ot finely powdered graph- 
iI ind beeswax A thin coating ot the 
graphite-carrving wax rubbed on the 
} 


utomobile doors will make 


You will find many uses 


them work smoothly, yet will not come 
off on clothing. For lubricating the miter- 
gage channels In circular saw tables, for 
waxing nails so that thes can be driven 
re easily, and for hundreds of other 
bs, the pencil will be found valuable 
Obtan some beeswax and about an 
equal volume of very fine (impalpable ) 
graphite Melt the wax in n old can and 
stir in the graphite. Pour the wax into 
( | ” Of Irom LO in. inside 
cqdliametet the lower end ot which should 
be plugged. After the mixture has solidi- 
fied, heat the tube gently with a torch or 
gas tlame until the w ix pencil slides out 
but first remove the plug in the lower end 
of the tube to prevent suction. A lave 
or two ot paper glued around the pencil 
makes it easier to hold. The graphite is 
the lubricating medium. The purpose of 


the wax is nothing more than to serve as 


carr JouN C. WorKLEY 


BLUEPRINTS for Popular Science Monthly projects 





ypened for use 
Note the rule- 
_ : int stay trom 
\ the middle tier 
to the rear leg 







ERE is an extremely useful and at- 
tractive piece of furniture that any 
amateur craftsman can make. The 
choice of wood will be largely intluenced 
by the other furniture in the room and ts, 
therefore, entirely a personal matter. The 
parts required (finished sizes) are two 


uprights 34 by by 34 in., one top rail 
or handle $4 by 2!2 by 11 in., one bot- 
tom rail 34 by 34 by 11 in., two feet 34 
by 2 by 9 in., one back stay '2 by 34 
by 28 in., and three tiers 53 by 9!2 by 
> In. 


handle and bottom rail are 


joined to the sidepieces is shown in the 
drawings at A. The first job will be to con- 
struct this part of the stand. Next make 
the joints tor the two sides and feet as 
shown at B. When this has been com- 
pleted, the handle and two feet should be 
shaped, and this part of the job cleaned 
up and glued together 

The three tiers should now be made and 
pivoted by means of a roundheaded screw, 
as shown at C. This is free to turn easily 


How the 


LIGHT FOLDING CAKE STAND 
EASILY CARRIED AROUND 
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Details of the various joints used in 
constructing the three-tier cake stand. 
The tiers are pivoted to the sidepieces 
as at C and hinged to a rear leg as at E 


WASHER 











in the sidepiece, but is screwed tightly 
into the edge of the tier. A washer should 
be inserted between the two. 

To prevent the plates or dishes from 
sliding off, the center of the tiers should 
be recessed. This can be done on a lathe 
in a very few minutes or, if a lathe is not 
available, the recess may be cut out with 
a router. If preferred, instead of recess- 
ing the middle, a strip of molding can be 
fixed around the edges. 

In order to operate all the three tiers 
together, they are hinged to a wooden 
stay; this also forms an extra leg when 
the cake stand is in use, thus giving added 
rigidity. The position of the hinge is 
shown at D. A brass angle lid stay should 
be screwed to the underneath side of the 
center tier and on the side of the wooden 
stay at at &. This keeps the three tiers 
rigid and prevents them tipping up when 
in use. 

Finally clean up and finish the cake 
stand by whatever method you prefer. An 
excellent way is to use a water stain, paste 
wood filler if required, and several thin 
coats of shellac. One of the new wax- 
process finishes is even simpler—two coats 
of a special flat finish and one of paste 
wax.—RAYMOND S. ForBEs. 


CONVENIENT HANDLE FOR STEEL SCALE 








are listed on “page 88. 


A TEN-CENT holder for old razor blades 
forms a convenient handle for the light 
steel scales used by mechanics for lay- 
ing out and measuring small work. It can 
be fastened securely to the rule without 
marring or bending it, and with it the scale 
is easily laid against the work for meas- 
uring and scribing. It also makes the scale 
easy to pick up when laid on the bench 
or other surfaces —F. W. B. 


MODEL ANCHOR CHAINS 


ANCHOR chains for ship models can bé 
made from copper wire of an appropriate 
size. Bend a number of rings around 
match stick or other form, fit them to- 
gether. and hold the chain over a burning 
match to color—DaLe W. BRAHAM. 
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Many 
Clubs Formed’ 


Hardware Dealers Help 





Latest News 
from ‘ational 
Headquarters 


More 


S THE 
ment 


his article. 
from New York 
Florida to the 
growth of the 
has been 


re not surprising, 


new 


gains 


Great 
(Guild 
hailed by 


home 


and applying for a local charter. 
the new clubs and their officers appears at the 
They are distributed across the con- 


to the State of Washington and 


Lakes. 


and 


workshop club move- 
momentum, 
is reporting its organization to the head- 
quarters of the National Homeworkshop 


Rockford, Ill.. 


the enthusiasm 
amateur craitsmen every- 
because it offers something that 


THE HOMEWORKSHOP GUILD 
OVES FAST 





Recent Club Activities 


oA 
; ‘3, 








| ADVISORY COUNCIL 


Toys made by Rockford Home- 


craft Club and, left to right, 


committee 


; : LeVern T. Ryder, president, 
club after club e Robert Horner, treasurer, and 
Frank Burrett, George Lustig, 
Professor Collins P. Bliss and Vern Prentice, members 
| 


Dean of the College of Engineering, of the club's toy 


New York 
Professor Clyde A. Bowman 
Dean of the School of Industrial 


University 


men of national 
in various fields. 


council of 
prominence 


Education, Stout Institute, pices re : 
Memamenie. Ohtee. The Guild's _ incalculable 
with * . | value to homecrafters lies in 
Harvey Wiley Corbett . reg 
i Sit just this: It provides the ex- 


Vork City 


perience, the information, and 


Dr. Hugh S. Cumming 





befere existed in the home workshop field—an te | the substantial support neces- 
; : i : : Surgeon-General, United States | ‘ . 
nity for all those interested in making things to Public Health Service | sary to insure the success of 
| codperation and companionship in their hob- ial Gi : " | any local home workshop club 
a” a ae Maj.-Gen. Benj. D. Foulois | 2 : ; 
purpose of the Guild is solely to promote the Chic} of the Ale Corts, U.S. Army formed under its auspices and 
ent of all varieties of what may be called Cc E. Armit McC conducted according to its sug- 
29 : ee 1 apt. B. / age McC; 
ft.” It has nothing to sell; in fact, it is strictly iM. &. Armitage Secuann gestions. Just how it does this, 
A 5 it " ; x Founder, Ship Model Maker’s Club . . ° : 
ercial. Its national officers and directors are cae sia is explained fully in literature 
without pay, and it is sponsored by an advisory Dr. Francis G. Pease which anyone may obtain with- 
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arillo Homeworkshop Club, 
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of Amarillo, Texas, made these toys in 
ne. Wives of the members helped and also dressed twenty-five dolls 





Astronomer, Mt. Wilson Observatory 


out obligation by filling out the 
coupon at the end of this arti- 
cle. To regularly organized 
clubs, the Guild also sends 
monthly bulletins, and the sec- 
retary of each club receives a 
subscription to PopuLAR SCIENCE MONTHLY, the official 


Frank A. Vanderlip 
Banke 


Publicist, New York 


and 





magazine of the Guild. Other services also are provided. 
Those clubs already formed have received their sec- 
ond and third monthly bulletins. The third bulletin and 


certain others to follow are supplemented by special 
woodworking plan sheets with drawings and instructions. 
These are intended for the club library, but the sheets 
have been printed on tracing paper so that they can be 
blueprinted by the club for the individual use of any 
members who wish to make the projects described. 

A survey is being made to find speakers and demon- 
strators for local clubs. Every manufacturer and large 

distributor in the home workshop field has been asked to 
s cooperate, in addition to those who have already volun- 
tarily offered to help, and the resulting information will 
be tabulated by the speakers’ bureau of the Guild and 
made available in the form of bulletins for the use of 
all local clubs. 

Another campaign the Guild is conducting is among 
hardware dealers. It has taken steps to place full in- 
formation about its purposes and activities in the hands 
of practically all the hardware dealers in the country. 
Since every home worker visits a hardware store at fre- 
quent intervals and since hardware men have the widest 
possible acquaintance among (Continued on page 100) 
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The Hartford nears completion 


skillful fingers. Note how perfectly 


UR model of the sloop-olt-war 
Hartford, Admiral Farragut’s 
famous ship, has now advanced 
far enough for us to make the 
spars and begin the rigging. New readers 
who wish to build this model, which is 
the finest of all those I have designed for 
POPULAR SCIENCE MONTHLY, should refer 
to the three installments previously pub- 
lished (P.S.M., Jan. °34, p. 57, Feb. p. 66, 
ind Mar, p. 71.) 
The rigging of the Hartford has more 
historic importance than that of any other 
hip in the United States navy because it 
s from the rigging that Farragut di- 
rected the Battle of Mobile Bay and 
houted his defiant order: “Damn _ the 
Full steam ahead.” 
The Hartford was steaming in line to 
ie attack of Fort Morgan on August 5, 
1864. Every man was at his station, in- 
gC tin Percival Drayton and his 
ff. Near them was chief quartermaster 
John H. Knowles. The admiral was in the 


\ 


torpedo s! 





port main shrouds, twenty-five feet above 
the deck. Silence was maintained aboard 
until the H/artford was in easy range ot 
he fort. Then the thunderous broadsides 
of the ship took part in the awtul can 






During the action Captain Drayton 
fearing that some damage to the rigging 
cht pitch Farragut overboard, sent 
Knowles to secure him l went up : said 
Knowles with piece of lead line and 
! e it Tast to one of the forward shrouds 


MLL 





obeyed orders.” Later 
I'arragut, undoing the 
lashing climbed higher 
still. While he was here, 
one of the monitors 
struck a torpedo and 
sank. The Brooklyn, 
which was leading, 
turned back to go 
around what seemed to 
be a nest of torpedoes. 
The whole line was in 
danger of being huddled 
together under the fire 
of the forts. Farragut 
then gave his immortal 
command and_ boldly 
took the lead, the fleet 
following. The torpedo 
cases could be heard 
rapping against the 
ship's bottom, but none 
exploded. 

The rigging for the 
Hurtford is much as 
for any other  full- 
rigged battleship of her 
time, though here as 
elsewhere she is some- 
what of a mixture of 
old and new ideas. She 
I had wire standing rig- 
McCann's ging, and one_ photo- 
graph of her shows 
what looks very much 
like turnbuckles in place of deadeyes, but 
other pictures and all plans, old or newer 
call for deadeyes and lanyards, so we will 
rig her with those. For the rigging use 
cord, but keep the sizes smaller than 
would be required to indicate hemp rope 








yards align 


LETTERED PARTS 

A—Stunsail boom irons 
(these, however, 
may be omitted) 


B—Topsail yard hal 1 
yard ees 
C—Topgallant yard — i 
halyard 
D—Royal yard halyard 
E—White on black I pi . and 
F—Black on white on : Th 
G—'%-in. deadeyes ' 
H—5/32-in. deadeyes 
J—3/16-in. deadeyes 
K—White ornament o: t 
black il 


L—Rear admiral's flag 
plain blue 








First we must make a complete set of 
spars. Their dimensions can be found 
from the rigging plan and the table on 
page 102. 

The lowermasts are round and slightly 
tapered from the deck to the trestletrees, 
from which point they are square. They 
are slightly flattened to take the cheeks 
the top edges of which are horizontal when 
the mast is in position—that is, not at a 
right angle to the masts. At the top ends 
the masts are squared a bit smaller for 
the caps. The first band has a lug on it 
to take the pin of the truss; the second 
band has either one or three bolts soldered 
on each side to take the futtock shrouds: 
and the third band has an eye abaft for 
the gooseneck for the spencer (trysail) 
gaff. These I formed from thin brass on 
a stick the same size as the mast. I turned 
up a lug on each end and soldered them 
together, then put them on their masts 
at the right height. 

At '%-in. intervals from the deck, up 
to the spencer band, I put mast bands, to 
hold the supposed several parts of the 
mast together. These I made of writing 
paper, glued and wound around several 
times. The lower one is painted black for 
a pin band. For holding the belaying pins 
I made eyebolts from '4-in. pins, and 
drove them into the mast through the 
hand after I had soldered other pins of 
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ol suf it length in the eyes to represent TL ccc En 

nd the ying pins. To prevent the sails B “@ . 4 E 

on ire hafing on the mast bands, long bat- y aptain 
- are fitted over them on the foreside. iy 

tly TI ire called paunches. I made them E 

es, fr trips of Bristol board, notched to ™ 

ey take the bands and glued on. With the . 

cS, ex on of the four bands especially Armitage 

en mentioned, the masts are all white. 

‘ owsprit tapers slightly from where M + 

dim ; s out of the bow and is round with ivi Cann 

or top. The end is squared for the 
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A view of the main lowermast to show deadeyes, shrouds, 




















: { and underside ot top. At Jeft: Bowsprit, jib boom, and rigging 

WV a hl) y 
5 cap. Just abaft this are cleats on each side 
LR ft called bees, with holes through them for 
ea the topmast stays. Underneath are two 
= mall 3/16-in. deadeyes for the bobstays. I 
1 a = S| a stropped these—put straps on them— 
a. = —— with wire, brought through the sprit and 
. Je —— : twisted together on top. On each side will 
— eesti t be other deadeyes for the bowsprit 
shrouds, similarly fastened. On top there 
RIGGING PLAN OF HARTFORD is a cleat for the jib boom end to rest on 
a The yards are shown fore-and-aft, but in and another to hold the gammoning up, 
the model itself are rigged athwart. snd two little cleats underneath for the 

Halyards come down on alternate . Be 
sides as indicated on the deck lorestay . ; 
plan previously published. The topmasts are slightly tapered and 
Deadeyes required: 12-%8 are squared from the trestletrees up, with 
a in., 60—5/32 in., 128-3/16 alle : Se he c: Thev have 
in. Blocks required; Sater squares lor the caps. They have 
hy Single—12-3/32 in., holes athwart near the heel for the fids, 
= ” * in., 36-3/16 another at an angle for the mast ropes, 
~~ — and fore-and-aft holes 3/16 in. from the 
153/16 in. trestletrees for the ties of the halyards. 
Triple— The topgallant masts and royal masts 
2~3/16 are in one spar, with practically no taper, 
; } ~, in. . 
—_ , a * but they have a dip or shoulder at the 
’ head of the topgallant mast and royal 
, mast, and a sharp taper to the pole. They 
7 are bored for fid holes and halyards. The 
rH| 5 fo masts are white where they double and 
= - at the pole, but a natural pitch-pine color 
arin) - Ip 4 where the yards slide up and down. 

535355: % (ff The jib boom tapers slightly from the 
} cap to the heel and then slightly from 
f | there to the end, but most of the thickness 
meet » —_—-— is taken off at the topmast, topgallant and 


royal stays, where there are shoulders. 
Within the cap and also the extreme end 
fF - are white, the rest natural. 

The martingale (Continued on page 102) 
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BLUEPRINTS for Popular Science Monthly projects are listed on page 88. 


































Inexpensive gelatine filters can be m 


cardboard and slipped into 


luction of panchromat- 
film packs opens 
up absorbingly interesting photo- 


graphic fields to the 


] 


ic roll tilm and 


amateur 


camera enthusiast All sorts of eftects 
formerly possible only with professional 
equipment are now at the command ot 


inyone ownll of hand 
nera 


You can, for exan 


ig the simplest type 
( 
ple, produce the most 


beautiful cloud pictures at snapshot speed 


get weird moonlight ettects in bright sun- 
light, do amazing tricks in taking pic- 
tures of tlowers or gardens, and. in gen- 
eral, make the various colors behave in 


vour photographs like a trained 


All these 


others are 


troup ol 


clors Stunts and 


SCOres Ol 
accomplished by the 


prope r 


use Of simple and inexpensive color filters 


In order to use photographic filters so 
ret just the results 


yunted between 
a carrier attached to the lens 


by using 


= Color Filt 


How to Improve Your PHOTOGRAPHS 


a set of 








pieces 








By 


D. 


"33, p. 74) 
chromatic 
even when 
without any 





monochrome 


is, in sha 
gray. True 








what we call white light. In other words, 
white light minus the blue rays appears 
to be yellow light to our eyes. And a 
vellow object will retlect red or orange 


rays as strongly as a white object. 
In a previous article (P. S. M., Aug. 


rendering i 


however, alw 
sirable. In many cases far better pictures 
result if the strength of the color is toned 


down or stepped up with the aid of 


Take the case, for example, of a light vel- 


low house being photographed ag: 
blue sky. It 
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Crs 


Frederick 


Ryder, 


plained how pan- 


film 
used 
y filter 


gives good render- 
of color values in 


may (Continued on pa; 
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@ LIGHTS: Two Mazda Photofloods 
in lamp “‘A’‘; one Photoflood in lamp 
““B.’’ EXPOSURE: 1/25 second at f.6.3. 
FILM: Kodak ‘‘SS.“’ 


INTERESTING 
FREE FOLDER 


1ore information on indoor 


“Snapshots at 
” Or write to us direct. 
Eastman Kodak Company, 
chester, New York. 






.-. with Eastman’s 
remarkable new “SS” film 


T WAS WELCOME NEWS. It spread ina hurry. Now... 

for the first time... thousands are making snapshots 
indoors—at NIGHT! 

Use any camera with an /.6.3 (or faster) lens, two or 
three Mazda Photoflood bulbs (they screw into any 
light socket), and the new Kodak Super Sensitive Pan 
chromatic Film. “SS” Film, Eastman’s Jatest, has three 
times the speed of ordinary film under artificial light. 

Just use the camera as you would for an outdoor 
snapshot—hold it in your hand and press the button. 
Click—you’ve made a snapshot at NIGHT! 

FINE CAMERAS... Ideal for Night Snapshots 
KODAK SIX-20 (Below at left), f.6.3 lens, 214 x 314 pictures, $1 


KODAK SIX-16, 2'2 x 414 pictures, $20. RECOMAR 18 (center a 
versatile camera. Ground glass back, self-timer, double-extension bellow 
I Compur shutter, f.4.5 ler $46. PUPILLE (right)... miniature can 
era. Ultra-fast f.2 lens, speeds up to 1/300. 16 pictures each loading. With 


case, range finder, two filters—$g 















































































































































































































































































































































































the extension cord through 











i the handie, solder the wires 
) to tne filament leads in the 
base, and finally drive the 


















An emergency window can be made of cardboard and sheet 
celluloid and installed to replace broken glass, as shown above 


HEN a car window is shat- 

tered, it is sometimes a week 

or more before a new glass 

can be obtained and installed. 
A temporary repair, however, can be made 
with heavy cardboard and a large piece of 
sheet celluloid of the type sold in auto 
supply stores for repairing side curtains. 
Trim the cardboard to the full width of 
the window opening, leaving about three 
inches to spare in the length. Then cut 
the opening for the window and stitch the 
celluloid in place with heavy thread. The 
makeshift window finally can be installed 
by inserting the bottom edge in the reg- 
ular opening in the door, (see illustration), 
lifting it until the top edge fits snugly in 
the felt groove at the top ol the frame, 
and jamming two wood or rubber wedges 
between the cardboard and the frame 
along the bottom edge on the inside to 


hold it in pl ic¢ —J. ZL. 











ry 
Trouble-Lamp Plug 
’ 
From Old Bulb Base 
WNERS of cars fitted with exposed 
dashboard lights can make a con- 
venient trouble-lamp plug from the base 
of a broken bulb and the end of an ordi- 
nary clothespin, When completed the plug 
makes it a simple matter to connect an 
iuxiliary extension to the car's battery. 
The handle for the plug is made by cut- 
ting the upper half from a wooden clothes- 
pin. Drill a three-sixteenths-inch hole 
through the center and file the lower end 
to be a tight fit in the bulb base. Thread 


74 


CELLULOID 
WINDOW 





handle into the _ base. 
Then, using a pointed nail, 
make three or four deep 
dents in the metal sides of 
the bulb base. These will 
o serve to hold the handle in 
place. The same kink can 
be used to advantage on 
newer cars if the owners 
will install a bayonet-type 
socket under the dash- 
board and connect it to the battery sup- 
ply. For durability, it will be best to use 
a rubber-covered cord.—C. B. 
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TIN FOIL 
CARDBOARD 


Vi 











= / f 4 
DOL BLE-CONTACT SCA 


SOCKET BULB 


\ 
SINGLE-CONTACT 


Repairing Headlighis 


Ik YOUR car uses double-filament bulbs 

in the headlights and they happen to 
burn out when you are traveling along 
some out-of-the-way road, you may find 
that the nearest service station carries 
only the single-filament variety. Placed 
in the regular double-filament sockets, 
these single-contact bulbs will not light, 
but by making use of some scraps of card- 
board and a piece of foil from your cig- 
arette package you can make them serve. 
First cut a cardboard washer, making it 
large enough to cover the base of the bulb 
ind the hole big enough to allow the sin- 
gle contact to project through. Then fold 
the foil to obtain several thicknesses. 
Finally, with the washer and tin foil held 
in place with a bit of chewing gum, place 
the bulb in the socket. Arranged in this 
way, the bulb will light as contact will be 
made no matter which way the light 
switch is thrown.—P. L. H. 


ngenious Ideas 
FOR CAR OWNERS 


For Handy Repairs and Improvements 


7 
| 


Our Readers Furnish New Suggestions 





Spark-Plug Tester 


M{[APE from a pencil, the spark-plug 
4 tester, above, forms a valuable addi- 
tion to any automobile repair kit. Sharpen 
both ends of a large pencil and then drill 
a small hole through it at about its mid- 
dle. In use, the projecting lead at one end 
is held against the terminal on top of the 
spark plug while the other end is ground- 
ed against the motor head. If the spark 
plug is functioning, a spark will jump 
across the gap.—J. M. V. 
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Sponge-Rubber Mat 


LACED on the floor directly beneath 

the brake and clutch pedals, a rectan- 
gle of sponge rubber will cover any holes 
worn by the driver’s heels and will protect 
the high heels of lady drivers. Cut the 
sponge rubber to the desired size and 
cement it to the flooring mat with rubber- 
patching cement or ordinary water glass 
(sodium silicate) —E. W. B. 


Tool to Grip End of Broken Axle 

















Y USING two tire irons and a large 

link from a chain you can improvise 
a good tool for gripping the end of a 
broken rear axle, as is shown in the illus- 
tration at the left. Simply slip the tire 
irons over the axle end and then slide the 
link over the ends of the tire irons, push- 
ing it toward the axle until it holds them 
firmly together. The projecting ends 0! 
the irons can be used as a handle as shown 
at the left.—A. B. 
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/ SLOWER, DEAR! 
MSO AFRAID 
| OF A BLOW-OUT 


i Se : = Se 


BLOW-OUT! WHY THESE } 
TIRES WONT BLOW OUT. Yer" 
THE DEALER TOLD ME SO J 





HE MAKING MAY BE IN YOUR TIRE RIGHT NOW 
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Coodrich Safety 


Pyright, 1934, The B. F. Goodrich Rubber Co. 


. but they did have ™ 


a a blow-ou 


C! 


Ses 


A 


B7 GET A SET OF GOODRICH 
SILVERTOWNS — THEY 
HAVE THE GOLDEN PLY 
THAT PROTECTS YOU 
FA FROM BLOW-OUTS 


‘N) PLY TIRE 
SAVES MOTORISTS LIVES 










LUCKY WE 
WEREN'T 
ALL KILLED 


_’* 





NEW SILVERTOWN PREVENTS GREAT CAUSE OF BLOW- 
OUTS—GIVES MONTHS OF EXTRA MILEAGE —FREE! 


BLOW-OUT is like a snake in the 
A Unseen in advance, it strikes 
when you least expect it. Often when you 
think your tires are still good for thou- 
sands of miles. Often when you and your 
loved ones are speeding along. some fast, 
crowded highway. 

BANG! A blow-out. Desperately your 
hands gripthe steering wheel. With all your 
strength you clamp down the foot-brake. 
No use. Your car swerves. You can’t steer. 
Trees, ditches or speeding traffic block the 
way. Your lives are in the hands of Fate. 


To protect motorists from blow-outs 
every new Goodrich Silvertown has the 
amazing Life-Saver Golden Ply. This 
remarkable invention resists heat. Rubber 
and fabric don’t separate. Thus blisters 
don’t form inside the tire. The great, un- 
seen cause of blow-outs is prevented before 
it begins. The Golden Ply makes you 3 
times safer than before. And here’s proof. 


Racing daredevils tested it out at break- 
neck speeds. On the world’s fastest track. 
Gave it everything they had. Rubber got so 
hot it fairly smoked. Not one blow-out. Sim- 
ilar tires without the Life-Saver Golden Ply 
failed at one-third the distance the Golden 


Ply Silvertowns were run. And what’s 
more, the Golden Ply Silvertowns kept 
right on eating up the miles. 


In addition to being 3 times safer from 
blow-outs with the new Goodrich Silver- 
towns on your car, you'll get plenty of 
extra mileage, too. For, with the destruc- 
tive effects of internal heat overcome by 
the Golden Ply, the big, rugged Silver- 
town Outwears ordinary tires by months. 


No extra cost! 

Enjoy the priceless feeling of security 
every time you sit behind the wheel. Get 
more mileage than you ever got out of tires 
before. Play safe! See your nearest Good- 
rich dealer today about a set of Golden 

R Ply Silvertowns for your car. And 
Vv remember, they cost not a penny more 


>= ~=ithan other standard tires. 


FREE! Handsome emblem 
® with red crystal reflec- 


tor to protect you if your tail light 
goes out. Go to your Goodrich 
dealer, join Silvertown Safety League, 
and receive one FREE. Or send 10¢ 
(to cover packing and mailing) to 
Dept. 329, The B. F. Goodrich Rub- 
ber Co., Akron, O. 





Silvertown 


WITH LIFE-SAVER GOLDEN PLY 
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Benjamin 
W. Hicks 
tells 
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Your 
Miniature 


Stag 


QO achieve th most realistic et- 

fect with any miniature stage, you 
should install lighting equipment 

that used on a regular stage. 

( omplete control of the light is essential, 
ind each circuit should be provided with 


ee ee oe 














separate dimmers or rheostats. The border 


and footlights should be wired for three 


color red, blue, and either amber or , ' Ae 
. - . . ‘ : =. © 4. AY 
clear. Of course, if your stage Is an exact 1S aE er me ee i pe 
model ol iny particular Stage choose the : - 
ne colors that are used on that stage. A border light (in oval), a castle set 
; 7 he — opied from a picture with a blue “‘cyc” —. . - ) . 72 
iccompanying illustrations and rdggia I revious article S “e 
; t : ae ; in the background, and a light socket PFEVIOUS aFtiC k ‘ (Pi M., Feb. 34, p. ‘ 
Instructions are intend : rip before being fastened in its trough. and Mar., Pp. /9), which was built on t 
inlature stage described in W One f the three color circuits is wired S¢ ale of 1 In, equals l ft.., but the Sal 
principles can be used for a mod 
of any size or design. 
Good stage lighting does four 


ed 


SWITCHES RECEPTACLES . . 
abe. Hwee. cH / VENTILATING things, namely: Illuminate the stag 
i HOLES, & DIA. >| show the time of day and the seasor 
e ‘ — ° : ol the year; give the stage dept h wit 
t PR celiac ta Rpt Re Bh / ALD YF a light and shade; and provide th 
SWITCHBOARD RHEOSTATS( . - Up proper psychological effect with col 

= ; lighting. Blue represents cold 

night; red, fire and hate; gree! 

spring and hope; black or a d 
stage, death, night, or crime. 

The equipment necessary inclu 
two border lights, footlights, and 
switchboard. Flood lights and ot! 
small lighting fixtures can be ad 
from time to time as needed. 

Most of the materials (see list 
page 87) can be purchased fron 

\ local supply house or electrical dea 
(x5) eae s \ r 4 4 < ) KF if The tin work can be done at 
Sintec Seep A / DIA. neighborhood tinner’s for a reason 
"1 STAGE FOR FOOTLIGHT sum if one is not equipped to do 
SWITCH FOOTLIGHTS 4°36" at home. 
Footlights give a continuous st! 
hboard, and sketches showing how the footlights, border of light across the front of the stag 
re these with the photographs at the bottom of page 86 and should (Continued on page 
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What is the difference 
between HYDRAULIC BRAKES and 


SUPER-HYDRAULIC BRAKES? 



















Outstanding advantage of Oldsmobile’s super-hydrau- 
lic brakes is the controlled Servo, or a a en 
action of the brake shoes. The hydraulically- 
operated piston within the wheel cylinder (A) forces 
primary shoe (B) against the revolving brake drum. 
\s the drum revolves it attempts to carry the 
expanding primary shoe with it. ‘This effort, trans- 
mitted through adjusting serew (D) forces the 
secondary shoe (C) into contact with the drum— 
both shoes wrapping tighter and tighter against the 
drum until the wheel stops. Momentum of car 
multiplies the braking power—the greater the speed, 
the greater the pressure against the brake drums. 
No previous hydraulic brake is self-energizing. 
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Water from any fluid tank flows with 
equal pressure from all outlets. In 
the same way, hydraulic pressure is 
always equal on all four brakes in the 
1934 Oldsmobile. 


Oldsmobile All-Feature models for 1934 are equipped with 











es 


Master hydraulic cylinder is mounted 
» the foot pedal, permitting 
linkage with minimum fric- 

« that very slight pedal pres- 
needed. Master cylinder forces 
fluid under pressure to each drum 





Super-Hydraulic brakes. The first self-energizing hydraulic 
brakes, they grip smoothly with slightest foot pressure. 
Quick, easy, non-skid stopping under any road condition. 








through pressure-tested steel tubing. 
- 10 other points of 
(ON OLDSMOBILE ENGINEERING EXCELLENCE 


1 Knee-Action Wheels. 2 Center-Control Steering. 3 Ride 

















th 
‘7 
ul sana Stabilizer. 4 Counterweighted crankshaft. 5 Electroplated 
I vy a lasso over a post and your When a lasso is thrown over a steer, 


rms must supply the energy to 
t tight. In the same way, your 
ist supply the energy to make 
ry brakes take a firm hold. At 
peeds, effective braking be- 
very difficult. And even at low 
itis tiring. 











nical emergency brakes on rear 
act on rear service brakes, 
dent of super hydraulic sys- 
Superior to entire braking sys- 
{ former two-wheel brake cars. 
n Oldsmobile you can park on 
hill while tire is being changed. 





the animal supplies the energy to 
draw the lasso tight. The faster the 
animal travels, the tighter the lasso 
is applied. In the same way, self- 
energizing brakes supply the energy 
to stop the car. The faster the car is 
traveling the greater the braking. 


cast iron pistons. 6 Syncro-Mesh Transmission—all silent. 
7 Full pressure lubrication with rifle-drilled connecting rods. 
8 Independent mounting of radiator, fenders and head- 


lamps. a Sturdy X-type frame. 10 Downdraft carburetion. 


OLDSMOBILE 


Six 640... . Eight 845 





and up, 
(ams 


Lansing 





































































































































































































































































































{Lower photograph} 
Graflexed by 
Charles Willey 





{Upper photograph} 
Graflexed by L. D. 
Harris 



































AFLEX 


GRAFLEX Cameras put 


an end to costly guesswork 
in picture taking. 


RESULT: Better and 


more interesting pictures. 
ce 












































Your dealer will supply the 
evidence. Or, write to 


FOLMER GRAFLEX CORP. 





























ROCHESTER, N.Y. '?- 5-4) 
Please send me evidence of Ww 
better GRAFLEX pictures o~ 








Name 























Addre is 
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GRAFLEX Cameras 














(Continued 


happen that the light value of both the sky 
and the house are the same, and the house 
lines will fade into the sky. 

With panchromatic film in your camera 
and an equipment of filters, you can decide 
for yourself whether you want the sky 
brighter than the house or the house brighter 
than the sky. The same problem may occur 
in photographing flowers against various 
kinds of backgrounds or in mixed groups. 
Filters will enable you to make the flowers 
stand out from each other. 


O' ALL the photographic filters avail- 
able, the plain yellow filter is most 


common. These have been supplied for years 
in various strengths and graded as “light,” 
‘medium,” or “dark.” They increased the 
exposure with the film then available two or 
three times for the “light” grade, five times 
for the “medium” yellow, and about ten 
times for the “dark.” These filters only ab- 
sorbed a relatively small proportion of the 
total amount of light, but the blue and 
violet rays they took out were just the rays 
to which orthochromatic film is most sensi- 
tive, hence the greatly increased exposures. 

Modern panchromatic film also is sensi- 
tive to blue and violet light, but in addition 
it is sensitive to light of all other colors 
clear to the deep red end of the spectrum. 
You are no longer restricted to yellow filters. 
Any color may be used that conditions call 
ior. 

High-grade yellow filters made of optical- 
ly ground yellow glass are obtainable from 
several makers, but glass of other colors 
is expensive and hard to get. The finest color 
filters, such as those used by photo-engravers 
for the exacting work of making color-print- 
ing plates and for other precision color fil- 
tering, are made from specially prepared 
and stained sheets of gelatine cemented be- 
tween thick pieces of optically perfect glass. 

These “A” grade filters are far too ex- 
pensive for amateur use. Fortunately, how- 
ever, the same grade of stained gelatine in 
thin sheets 2 in. square can be obtained for 
about fifty cents apiece in any color. They 
do not fade or change color with exposure 
to light, but being nothing but plain gela- 
tine, they are mechanically delicate and 
must not be handled with the bare fingers 
or allowed to come in contact with moisture. 

Theoretically, the best place for a gela- 
tine filter is between the front and rear 
sections of the lens next the iris diaphragm. 
For experimental use, this is an unhandy 
method. Front mounting is the only prac- 
tical way for amateurs to mount filters. 


( NE of the photographs shows an excel- 
lent experimental mounting that holds 
three filters and slips into a 2-in. carrier at- 
tached to the lens. Three 2 in. square gela- 
tine filters are mounted, without cutting, be- 
tween two pieces of stiff, thick cardboard 
through which holes have been cut slightly 
larger than the lens with which the filters 
are to be used 

Cutting smooth round holes with a pen- 
knife through thick cardboard is tough work 
If an expansion bit is available, the job can 
be done easily and quickly by clamping the 
lavers of cardboard between two boards and 
boring the holes straight through. 

Mounting is simple. The gelatine squares 
are laid over the holes in one cardboard, the 
other cardboard is placed over them, and the 
two cards are tightly held while the edges are 
bound with black lantern-slide tape or strips 
of the proper width cut from ordinary 
gummed paper sealing tape. When not in use, 
each filter unit can be kept in a slip envelope 
made of strong manila paper. 

You can buy a filter holder that will 





- 
COLOR FILTERS IMPROVE PHOTOGRAPHS | 


Jrom page 72) 





take 2 in. wide filters and attaches to 
lens by spring clips, or you can make 
simple carrier out of sheet metal or cari- 
board. 

A. good combination of filters for m 
amateur requirements would consist of t 
units of three filters each. Fit one with 
tricolor filters known as Wratten A (r 
B (green), and C5 (blue). Fit the ot 
with X1 (light green), G (deep yello 
and F (deep red). 

A detailed description of all the poss 
useful applications of filters would fill 
large book, but the principle, as alré 
stated, is simple. You use a filter to emp 
size certain objects in the picture or 
change the relation between two or m 
objects. 

Suppose, for example, you wish to t 
a distant scene on a day when the sky 
overcast in a uniform gray and the dist 
portion of the view is enveloped in a s! 
mist. Without a filter the resulting pict 
would hardly be worth taking. 

Try shooting such a view with th 
(deep yellow) filter in front of the ] 
With supersensitive panchromatic film, 
exposure will have to be increased 01 
about three times (one and one half di 
phragm stops), and the distant portion « 
the view will be brought out in a way that 
will surprise you. 

With high-speed orthochromatic film, the 
exposure with this filter would have to 
increased twenty-four times, a figure tl 
will indicate to old-time amateurs who h 
not yet experimented with the new pa! 
chromatic film just how color sensitive it 

If conditions are very bad or you 
most interested in bringing out the det 
of distant buildings, try the A (red 
increase the normal exposure by four a! 
one half times, or use the F (deep red) 
ten times normal. These will bring out d 
tails almost invisible to the naked eye. 

On days when the air is clear and the 
sky intensely blue, these same filters will 
produce amazing effects. G will cause flee 
clouds to stand out like fluffy cotton; A 
makes the effect still more pronounced; and 
using F and at the same time underexpos- 
ing a bit, will give you weird moonlight 
effects, especially on snow scenes. 

The illustrations at the bottom of page 
72 will give you an idea how filters may 
be used to change the appearance of objects 
The first was taken with supersensitive pan- 
chromatic film without any filter. The others 
were taken with the tricolor filters A, B, and 
C5 respectively. No changes were made ex- 
cept to increase the exposure according t 
the filter factor. Note how radically differ- 
ent the various items on the table appear 
in these views. In fact you can, knowing 
which filter was used for each view, eas 
figure out what the actual color of every 
object in the picture must be! 


Our winter series of four photographi 
contests proved unusually successful both 
respect to the number of entries and th 
quality. The winners of the December ¢ 
test are listed on page 103. The November 
awards were announced last month, 
the January and February contest winn 


will be published in the May and June issu 


COLORING NEW PUTTY 


WHEN a new window pane has been put in 
the putty can be colored by dusting a d: 
(powdered) color over it. The oil in t 
putty absorbs the color, and this can 
done at once without waiting for the pul 
to dry before painting it—D. H. 
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SAWING TWO PICTURE 
PUZZLES AT ONCE 
r¥\WO picture puzzles may be jig-sawed at 
one time if the proper saw blades are 
ied. An average of 250 pieces an hour 
sible, as much time is saved in both 
iwing and assembling operations. 
should use what are commonly known 
louble-tooth skip” blades having 33 
inch. These saws are slightly 
being 
thickness. As a conse- 
with them will be a 


per 


than some of the lighter ones, 
8 in. in 
puzzles 


made 







CLAMPED STRIPS 


READY FOR 
CROSS SAWING 
BATTERY 


BATTERY 
CLIP 


les are held at first with cardboard 
then with small spring battery clips 
ind more care should be 
n sawing the interlocking keys. 
will, however, turn sharply 
two panels must be the same size 
of cardboard slightly narrower than 
mbined thickness of the two panels 
be tacked to the edges with short, 
brads, bank pins, or small wire staples. 
the points into the center cores to 
separating the plies. 
r the combined panels have been halved 
irtered, the sections will not be se- 
held by the cardboard strips and it 
ractical to continue by this method 
Obiain at least four small spring-clip 
connections. By hooking several of 
over kevs around the edges, no slipping 
ir even while you are sawing strips 
ill pieces. When the strip or section has 
ompletely sawed, remove the clips and 
the mass into place—W. L. Favror. 


exer- 


The 


EASILY MADE BOXES FOR 
MICROSCOPE SLIDES 
N 21 having the facilities for making a 


oden filing box for microscope slides, 
1 the easier method of construction 


Corrugated cardboard such as is 
some 


packing and in cardboard 





CORRUGATED 
BOARD Jas 
Za, <» 
LOR — =n: 


AW ER 






ROSCOPE SLIDES = 


ed ¢ 


orrugated packing boards used 
for filing away microscope slides 
for filing 
( guides are merely 
cardboard or wooden boxes of suit 
They can be packed out if the 
wide, or they can be set 

narrow box.—Rosert BArtTLett. 


vides the grooved guides 


ies These 


cTross- 








MAKES 
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Of course you can “two-finger’’ satis- 
factorily! But why limit yourself? Royal’s 
“Simple System of Touch Typewriting” 
prepared by expert instructors tells you 
... Clearly, explicitly ... how to attain 
real speed in your spare time. 

Send for this valuable guide today. 
Worth many times the 10 cents Royal 
charges. Get the most out of your type- 
writer—whatever the make. Nowadays, 
when the ability to type is so important, 
the mastery of this simple booklet may 


be a turning point in your career. 





ROYAL TYPEWRITER COMPANY, INC 
Department PS-434 
2 Park Avenue, New York City 





1 enclose 10 cents (stamps or coin) for Roy 

“Simple System of Touch Typewriting.’’ Also, Name 
please quote, without obligation, trade allow 

ance on my T 

writer, Serial No.— against purchase 


of a new Royal Portable. 





THIS NEW ROYAL GUIDE 


EASY! 


ILLUSTRATED ... The new Royal 
Portable, DeLuxe Price, $60. 


Finest of home-sized writing machines. 


model. 


Other models: Standard, $45; Junior, 
$33.50. 


and sturdy. Convenient payment terms. 


All are easy to use, handsome, 


























\ 
“WHY he HER 
IN A FEVER?” 








© em she hungered for his 
morning good-bye kiss. But 


lately the smudge trom that venomous 
chimney leaves her hungering only 
for plenty of fresh air. 

He can keep his bride and keep 
his briar—with a little consideration 
tor them both. Ream out the old pipe, 
friend! Ram a cleaner through the 
stem. Fill up with Sir Walter Raleigh. 
And settle down to a second honey- 
moon. This mild mixture of Ken- 
tucky Burleys is a cool-burning, 
slow -burning, well -aged tobacco that 
is indescribably milder. It has brought 
families and friends closer. It certainly 
is bringing a new favor to indoor 
smoking. And making quite a repu- 


tation tor itself on the Way. Dry it! 


Br wn & Williamson Tobacco Corporation 


Louisville, Kentucky, D. pt. Y eP 


Kates FREE 


ae Cane | BOOKLET 


pow nit wd 
= =a ‘ 


Send for this 





li 2.4 sf AND IT’S MILDER 








The log compartment is 
in the base of a bookcase 
beside the fireplace, and 
it has an outside door, 
as illustrated in the oval 





FIREPLACE LOG CHEST 


HAS OUTSIDE DO 


By STORING fireplace logs in a wall open- 
ing like that illustrated, the maintenance 
of a glowing, cheerful fire is made easier 
and much dirt in the house is prevented. 
\n ordinary large steel ash-pit door and 
frame is used on the exterior of the wall 
ind cemented in with a mixture of 1 part 
cement and 2 parts sand. 

To make the room side of the wall at- 
tractive, an open bookcase may be con- 
structed shown. The interior door 
should be hinged on the far side of the 
opening so that the door, when opened, 
will interfere with transferring the 
logs from the chest to the fireplace. If 
the base of the bookcase is made. suffi- 
ciently large, a place may be reserved for 
newspapers or small kindling 


as 


not 








BELLOWS SHIELD AIDS I 


ie next time you make a trip by 
plane, take your up with you. 
excellent aerial photographs can be made 
with amateur cameras by adding a bel- 
lows shield to prevent the bellows from 
collapsing in the propeller blast. 

A simple homemade shield that incloses 
the bellows from the body of the camera 
to the lens front is sufficient, providing it 
attords complete rigidity. To remove or 
install the shield, the lens front is pulled 
out, and the shield then slips readily past. 
The parts are cut from stiff cardboard 
and hinged together with medical adhes- 
ive tape. —ARMISTEAD WHARTON. 


OR 


A good lock should be placed on 
interior door to discourage intruders fro 
gaining access to the house. A lock 
the exterior door ordinarily would not 
satisfactory for the reason that one wou 
have to get the key and unlock the door 
whenever logs are to be placed in 
chest. The exterior door should be paint 
the same color as the wall exterior 

In a house under construction, lit 
time is required to provide such a log 
chest. In a constructed house, howev: 
a good cold chisel is necessary to cut 
hole through the wall. After one or 
bricks have been taken out, the rest can 
removed easily. —EARL E. Moore. 


REUPHOLSTERING OLD CAR 


IF yOUR car needs reupholstering, you may 
obtain suitable material from an auto junk 
yard at low cost. The leather seats and backs 
of large cars are best; they are of good qual 
ity and may be trimmed to fit a smaller car 
Be sure the leather you buy is not too old 
or dried out. 

The old upholstery may be removed en- 
tirely except the springs since the padding 
will be attached to your new material. In 
the repair illustrated, the back was simply 
tacked to the wooden frame, and the seat 
was sewed on at the bottom, as it was an all- 
metal frame. The entire repair was made 
with genuine leather for less than $1.50 plus 
a few hours’ work.—J. D. StTaccs. 


N AERIAL PHOTOGRAPHY 


The shield is of a size to stay rigid when 
the lens front is in the infinity positio! 
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ANTIQUE BOTTLE HOLDS 
GROWING IVY PLANT 


- 

















AN OLD-FASHIONED one-pint demijohn 
round-bottom variety makes an 
‘-looking and exceedingly pictur- 
vall receptacle for an ivy plant. 

s of this variety are found in many 


f or may be purchased at most an- 
shops for about half a dollar. Fasten 
of a brass chain tightly around 


k of the bottle and form a loop in 
nd of the chain 

in the bottle an English ivy with 

soil removed from the roots 

y indoor plant that will thrive in 

Fill the bottle with water and hang 

the sunshine on the window frame 

living room or in the sun parlor. 

| railing plant hangs gracefully over 

reen-tinted glass.—GEoRGE A. SMITH. 


q ft the 


SANDPAPER BLOCK FOR 
RABBETED EDGES 


BETED edges can be sandpapered 
with the aid of a holder made from 
ocks of wood. The blocks are placed 
the surfaces of the rabbet as 
below and then fastened together 
i screw at each end. The screws are 
d for inserting the sandpaper, and 
ened. This tool will do a clean-cut 
GEORGE E. KILPATRICK, JR. 























piece sanding block that saves time 
res a good job in smoothing rabbets 
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PARDNER- SHAVINGS A 
TOUGH CHORE BECAUSE 
YOUR WHISKERS ARE 


WATERPROOF - 
SAME AS A DUCK'S 
BACK. COLGATE’S 
DE-WATERPROOFS 
‘EM, MAKES SHAVING 
EASIER. 





Every whisker on your face is wrapped 
in a tough, waterproof coating of oil that 
makes it hard to cut. 


G Au! 


Once you remove every trace of that 
waterproof coating from every whisker, 
you get a shave as smooth as a barber’s 
second time over. 


ae CANT TOUCH ME! 


But the trouble is—most shaving creams 
won’t, can’t remove all the waterproofing. 
Most shaving creams froth up into big 
bubbles—and you can’t get a lot of big 
bubbles close around every whisker. 


But Colgate’s Rapid-Shave Cream whips 
up into millions of tiny little bubbles. 


LARGE SIZE TUBE 


Nohw 95 ¢ 
ONLY | 













[rt DONE Fop 
ae 
, ty 
v 

Thousands of these tiny lather bubbles 
go to work on every single whisker you 
own. They crowd close to it. They com- 
pletely surround it . .. strip every trace of 
waterproofing from it. These tinybubbles 
emulsify that oily, waterproof coating — 
and wash it completely away. 





Then they soak each whisker so soft 
that your razor slips through it like a 
knife through butter. Try Colgate’s and 
see for yourself how much easier the 
small bubble lather makes your daily 
shave. The large 35¢ tube is now only 
25¢—buy it today. 

P. S.—For a perfect wind-up to a Colgate 
shave, try Colgate’s After-Shave Lotion 
and Colgate’s Talc for Men. — 


| DE-WATERPROOF 
your whiskers — and 
make shaving easier 






















WORK IN | PEON 


| Wood Submachine Gun 
METAL | 
* 


Shoots Rubber Bands 
NICHOLSON 


When Handle Is Turned 
FILES 

















As the drum is turne 
each rubber band 
brought up against 
trigger which push 
it off ‘so that it fli 
forward with a go 
deal of accuracy and 
force. The bands a 
cut froman inner tu 














TRIGGER CF 
(STRAP IRO 













fo rain 


Bs 


KNOTS 


~e — 


2 RUBBER BANDS 
Y a 25 DIA 





dren shoots rubber bands about 
2 in. in diameter cut from old inner \ = 
tubes. The width of the bands depends CRANK HANDLE 
upon the strength of the child. Those 3 D!4x 3;LONG 
shown are quite wide and fly with surpris- 


| HIS submachine gun for chil- 






? 



























ing force. Thinner bands are easier to 
load and safer. Of course, the gun can = A 
also be made to shoot bands of smaller K 
| larger diameter by lengthening or 
| shortening the barrel. SCREW HOOKSS 7; 
The drawings show the construction, OR BENT NAILS 
TL : - but be sure to build the gun strong enough HANDLE — , 
HE home crafts- to stand the considerable strain caused mit cy 


man whose shop isadequate- | by loading it. Put a drop of glue on each 

screw hook before inserting it into the 

¢ rans wooden drum, otherwise the hooks will 
Files need not limit his work | turn under the tension of the bands. 
To } - * we 

to wood. lo load the gun, a band i: hooked on 

: : ’ the topmost of the twelve hooks and 

Strap hinges, andirons,to | stretched to the groove at the end of the 

. The * , 

quote two instances, can be | Darr |. Then the drum is turned to the 

left until the next hook is on top, and 


ly equipped with Nicholson 



















made with the help of Nich- 










another band is put on. When twelve =————+ 
olson Half Round and Flat | bands are on, the gun is ready for action. 
~" In shooting the drum is turned to the + em ——"9 bout DIA. - — 
ast: sles. aS WASHERS © 
Bastard Files right.—GEOoRGE PLUNGAS. 


ore} 3z — (3REQUIRED) 







Work in metal with Nich- 


olson Files—with Nicholson JIG-SAWED LAMP AND SHADE 












































Files in preference to other ORNAMENTAL lamps of many types may structed by Robert \ 
b Be acess the Michel be made by the owner of a motor-driven Putzer, of Oshkosh, . 
ds because - 
ee -s jig saw. A sample of such a lamp is’ Wis., and won a 
son Brand is admitted by ex- | shown in the accompanying photographs prize in our last = 
nd dra £s t was designe - jig-s¢ ing c st. k 
perts the world over to | @™¢ drawing It was designed and con jig-sawing contest 
stand for the most value’ « : 1 GAS 7244, 5 Complete lamp, 
nie a. ct ; . | CNG T OFF y§ SUA | PLY= separate parts, ( 
for the money — for the [Se Ny Ae Nee nee [wooo and. drawings 
sharpest, most durable, most iS mis In us OE PP 
tk yt ape Rirtnted |) Alt. 
uniform files — the file that nase eee pd ; ; 
' — ¢ t UT 'HALF OF TOP __ 
gives you the best results. 4+) (777) pri for ZO won 
At hardware stores and A Ny Wi mith qi \\ \\ \ ¢ , 
mill supply dealers. Nich- “| \ | \ 
) aA | 
olson File Company, Provi- | OV ; Ag \\S\\ 
y NO f \ py Ay , . \ TTT Te > \ 
dence, Rhode Island, U.S.A. NY .. 3 8 
OL 5, MELD Oe i lex’ BRA 
SSe% PTC ‘s ' t SHADE neues » Ff 
USA Genult Sweeney “~ 








NICHOLSON FILES Yt eS 


FOR EVE RY PURPOSE 
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HOW TO CUT HEAVY WIRE 
INTO SHORT PIECES 





in 


we 








T re is cut on the corner of a hardened 
ck, and the scale serves as a gage 


y= that is too heavy to be cut by 
\ rs can be handled conveniently in 
{ ner illustrated above. Take a square 
hardened steel with sharp corners, 
ié tig the end of a scale in a small clamp, 
both together in the vise. Have 
of the scale in line with the corner 
lock. Standing over the job, you 
it quite easy to see when the end 
vire is in line with the required 
ment, and a blow with the hammer 
n cut off the piece. If the wire is 
entirely through, it will break oft 
nt. For a number of pieces, this set- 
time.—H. Moor! 


A QUICK-ACTING CATCH 
FOR CELLAR WINDOW 


- 


T i itomatic cel- =— 
vindow catch = 
t which is 
mm an ordi- 
’ e coat hook, 
, | improvement 
usual hook 
! and other 
‘ wire fast- 


ed for this 








It is also Coat hook used as a 
n certain cellar window catch 
other win- 


similar type because it is positive 

and easily released. 
the end of the hook as shown and 
e hook at the proper place on the 
ceiling to catch the window when 
open. The hook is screwed in for 
li of its thread length into the joist, 
t semiflexible. The raised window 
ed by a pull.—Braprorp CHENEY. 


MULTIPLE HOLDER KEEPS 
SMALL BRUSHES CLEAN 


_ ; 
k cleaning or keeping soft the type ot 
brushes used in painting ship 
nd other small work, I use the glass 
which certain toothbrushes are sold 
n test tubes would do as well. The 
nd upright in holes in a block of 
the tubes happen to be oval, enlarge 
the holes 
The brushes are 
suspended in the 
cleaning fluid’ or 
turpentine in such a 
way that the bris- 
tles are just off the 
bottom. This is ac 
complished by slip- 
ping a short piece of 
wire through a hole 
drilled in the handle 
of each. These wires 
may be set in holes 
in the base when 
shes are sus- not in use.—G. D. 
GIRARDET, JR 








1 glass tubes 


Tam 


getting there 


by 


EASY STAGES 


ys 
o 4 


nna : 


Le 

“Nobody left me a 
fortune,” said Sf, 
Charles Tompkins. 

“Tm making my own way, 
meeting expenses, and building 
financial independence for my 
family and myself. 

“An Equitable agent showed 
me how I could get there by 
easy stages simply by putting 
into life insurance a part of my 
weekly salary—an amount that 
I can well afford. 

“The Equitable considered 
my family needs and my own 
ambitions; then worked out a 
program that exactly fitted my 
requirements. 

“One policy will provide 
funds to send my two boys 
through college. Another will 
provide a life income of not less 
than $60 amonth to my wife; on 





The EQI ITABLE Life Assurance Society of the United States 
393 Seventh Ave., New York, N. Y. 


[ am interested in your “Case Method” of adapting life insurance to specific needs. Kindly 


Thomas I. Parkinson, President. 


mail explanatory booklet. 


ALE eye 
: “Welopy - 






































her death, a 

y lump sum of 
$10,000 to be divid- 

" ed between the chil- 
dren. Another policy was 


planned to pay $2000 to clean 
up my last bills and expenses. 
And notice this: When I reach 
age 60, the policies can be used 
to give my wife and myself a 
comfortable retirement income 
for as long as we live. 

“When [ tell you that I’m 
securing all these benefits for an 
average of about $13 a week, you 
will understand what I mean by 
‘getting there by easy stages.’” 


THE EQUITABLE 


FAIR — JUST 


LIFE ASSURANCE 


SECURITY — PEACE OF MIND 














NEW 


for INDOOR 
TARGET SHOOTING 


the first 
.22 cartridge that 
CUTS A 
CLEAN HOLE 








LOOK IT OVER, fellows. Here's a 
target cartridge that cuts clean every 
time you shoot. No guessing where 
the bullet went. There, right before 
your eyes, is a neat, round hole. No 
cracks, no jagged edges. And that 
means easter spotting and faster, more 
accurate scoring. 

This new .22 sharp shoulder cart- 
ridge has been designed specifically 
for indoor target shooting. It has 
the same fine accuracy that distin- 
guishes the Remington .22 Long 
Rifle line. It is Hi-Speed, loaded 
with smokeless powder in a brass 
shell. And it’s Kleanbore—no lead- 
ing, no pitting, no rusting, NO 
BARREL CLEANING! 

Try these new sharp shoulder 
target cartridges. See the difference 
they make in spotting and scoring 
your targets. Your dealer has them. 
Just ask for the new Kleanbore .22 
Long Rifle Target Cartridge with 
the new sharp shoulder bullet. Rem- 
ington Arms Co., Inc., Bridgeport, 


Connecticut. 


KLEANBORE 


AMMUNITION 








REMOVING A TIGHT MILLING ARBOR 


Even a badly stuck arbor can be removed with a slightly 


by striking the drivir 
rod with a heavy har 
which damages spindle 
bearings as well as the 

A tar better way is 
a brass knock-out rod 

» in. in diameter. This s 
be bent slightly in the 
dle, and then = straig! 
enough to leave a small 
After it has been insert 
should be struck a suc 
of sharp blows with a 
mer weighing about 8 o 
The rod, being small in 
eter, springs slightly, b 
tendency is limited b 
the kinked part strike 
bore of the spindle. T 
three minutes of this 
ment will loosen the 
arbor. 


kinked brass rod and a small hammer without causing damage Some arbors are pr 


THe ordinary method of removing stuck 
milling arbors is to drive them out with a 
heavy rod; but if an arbor has been in a 
long time and has rusted a little, it is some- 
times next to impossible to get it out with- 
out battering the tang and otherwise injur 
ing it. The difficulty is further aggravated 


CENTER FINDER 
FOR LATHE 


IN TURNING on the lathe, much 
time is usually lost in setting the 
bit so it will produce a clean cut 
without undue wear on the tool 
Furthermore, different metals re- 
quire a variation of the position of 
the bit in relation to the center. 

For instance, in turning steel, the 

work can be accomplished with the 

greatest efficiency when the cutting 

edge of the tool is just above the center. 
Cast iron, however, usually turned with 
the tool as near to the center as the opera- 
tor can guess, while brass will cut cleaner 
and with less tendency to chatter when the 
cutting edge is a little below the center. In 
facing work it is particularly irritating when 
the finishing cut leaves a small projecting 
nib at the center because of the wrong set- 
ting of the tool, especially as this indicates 
that for a considerable distance from this 
the work is not perfectly flat. 

To minimize these difficulties, some work- 
men set the tool point by the headstock cen- 
ter, but this is not always either conven- 
ient or practicable. In some instances it does 
very well until it is necessary to grind the 
tool, and then the machinist is at sea again 
with only his well-worn guess compass for 
a guide. 

As a remedy for this, the device shown 
below was devised. It is composed essentially 
of a 90-deg. V, a spirit level B, and a sliding 
bit abutment C, together with a spring E 


B 
Wy J 
hls ar 


WORK 

(/W LATHE) 
The center finder broken away to show how 
it is slotted for the tool gage and spring 


with a nut to take the: 
but this is not always effective; and 
bor has been removed by the metho 
described aiter the threads in the n 
been completely stripped. 
Lathe centers may also be remo\y 
this manner when they will not readily 
to any other treatment.—G. J. M. 


and stop screw D that limits the move! 

of the abutment and tends to keep it 
outward position. The outer end C ol! 
abutment is so constructed that its lip is ex- 
actly on the center line that is assumed to 
pass through the corner of the mouth 4A at 
the apex of the angle. 

It will now be seen that if the angular 
opening is placed against a round body— 
for instance, the tailstock spindle or a chuck 
on a lathe—the cutting point of the tool bit 
may be set precisely on the center of 
in the lathe by adjusting the holder 
tool post until the bubble B of the leve 
central with a line etched on the glass 
is desired to set the tool below the cente 
the outer edge of the bubble is made 
come into alignment with the line. For 
the tool point is adjusted to raise C 
the center until the inner edge of the 
is even with the line. 

In constructing this bubble center 
the position above and below the cent 
the different metals was experimental 
termined so as to obtain the best 
with the least wear on the tool-bit ¢ 
edge, and also to enable quick and 
manipulation in setting, by the press 
the bit upon the heel of the abutme 
neath C, which causes the mouth A t 
against the work by recession of the spr 

The device will accurately center a! 
for turning or facing from 1% in. to 1 
more in diameter, and has been foun 
a time saving accessory for use W 
lathe —Georce J. Murpock. 


} 


Ir THE tiny retaining screw in a door 
persistently works loose, put a di 


shellac on the threads.—E. S. 
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CARVING SMALL BOATS 
FOR SHIP MODELS 


C \LL boats for ship models are usually 
N ved from a solid block. Better results 
obtained with less chance of splitting 

is by the method illustrated. I have a 
whaleboat that was carved from 

ine to Jess than 1/16 in. in thickness. 

block to the greatest dimensions oi 


with an allowance for saw cuts and 
Neglecting all details such as rub- 
rips, moldings, keel, stem, and stern 


the plan on the top; and, on the 
1e block, mark the vertical section 
» keel. Carefully draw a fore-and- 
ter line extending entirely around the 
Saw out the shape of the boat on the 






















nd profile lines, round the bottom to 
nd carefully finish the lines of the 
F 
' THREE PIECES OF 
i THIN WOOD FORM 
ING BOW, STERN, 
AND KEEL 
3 JBOW, STERN, 
5 P AND KEEL 
: GLUED TO 
HULL 
a 
MAY BE 
INCLUDED 
PROJECTING PIECES 4 
>~__ FINISHED ON OUTSIDE | 
Nae A INSIDE FLUSH + 
i~ \*< WITH EDGES OF ‘<— | 
C= HALF HULLS 
[ SS . 
(G JIN) 
FINISHED STEM 
AND KEEL 
aped on the outside, the block is cut 
halves, which are easier to hollow 
As the center lines are cut away, 
it them, being careful to do so before 
re entirely lost. 
ir n the hull bottom side up and, with a 
_ saw, carefully make a cut the width 
k keel all around the center line. Carry 
t it through until the hull is divided in 
With a small gouge and sandpaper, 
the halves of the hull down to the de- 
thickness. 


id of proper thickness is now glued to 


of the hull along the saw cut as at 
should be in three pieces, cut so as to 
te the weakness of cross grain. After 
le is set, these pieces are finished flush 
he inside of the hull, and the other 
ill is glued in place. The centerpieces 
ng on the outside are then finished to 
shown. 
ire stern models, the part repre- 
the stern boards is cut away when 
the halves of the hull. When all 
details are completed, a piece of thin 


glued across the stern and shaped to 


] 


ler may be in one piece with the 
i representing the dividing line 
\V-cut filed along the proper line as 
ore the parts are assembled. 
or beading, rubbing strips, and 
ire made of thin strips of Bristol 
ied in place. Depending on the 


ristol board or thin wood is used for 






id other inside details. Paint should 
ed in thin, clean-cut coats with a 
ish—G. I. JoHNson. 


or 


gil ie Lig 


po Paramount Ree Player 

































RANDOLPH ScoTT... 


obacco is a weakness of Kentucky tires 


taste; it’s so fragrant, 
and biteless. 


Burley never my 


full-flavored 


putes t 
mine. 


to try 


And often I’m tempted 
the most expensive kinds. 


But fine tobacco, I’ve discovered, 


Don’t let that 10¢ mislead 


you! It’s hard to beat the satisfying 


ee? : : : price 
isn’t necessarily high priced. 


qualities of Union Leader, at any 


(Great for cigarettes, too.) 


For steady smoking, I like Union 
Leader. Its smooth, well-matured price. 


© P. 


UNION LEADER 








TO GET A STRONG sm “HOW TO LIGHT YOUR MINIATURE STAGE 


(Continued from page 76) 



















The walls of the 

terior set are cut ut 
of a single piec« f 
wall board as shown in 
a drawing near the 
end of this articl 
Toys repainted brown 
are used as furniture 
The outdoor scene be- 
low contains a hou f 
pressed wood con 

tion board and t S 
cut from wall i 














be constructed so as not 
to obstruct the view from 



































































HERE is nothing else like Smooth-On the front. They are made 
No. 1 for solid anchoring, and in re- is follows: First, bend 
pail work, a Smooth-On job, costing only the trough ps show sadlieg 
the drawings trom 
lew - nts re stores Tull ust Tuiness ol piece ol galvanized iron 
many household _ fixtures utensis ind 36 bv 12% in Make 
tools that would otherwise have to be the ends and solder then 
discarded and replaced at many times | in place. The 36 in. long 
the cost of the repair inside strip for holding 
the sign sockets is next 
Smooth-On No. 1 for tightening han- made. Be sure it fits 
dles, locks, casters, stripped threads and properly before inserting 
nuts, anchoring or resetting bolts in con- the sockets. Remove th 
crete, stopping leaks in gas, water, stean retaining rings coe the eo sale 7 — 
or smoke pipe lines t cracks. or sand sockets and fasten them in p ace, making cer ape the Wires W here they come through the 
lin Ne A led acailiae ak ‘oeaidiee tain the sockets will not turn Wire every tin, and use insulating bushings to keep the 
% : soi tee acs third socket as shown in one of the photo tin from cutting the wire 
. craphs, using asbestos-covered wire. When With the light strip in place, drill four holes 
Use it also on your car for stopping leaks all three circuits are wired, solder all ter through the trough and through the edy 
lle salbtonags seasons mae st seal minals so there will be no loose connections the light strip, being caretul not to hit tl 
il sad exhaust lines, for patching cracked sockets and wire with the drill, and fasten in 
cei dustin sik steiie: teak tees nada tik place with 4-in. sheet metal screws, which 
sight ng talc Wie eRe oan qetetene age Th will cut their own thread as they are screw 
ee eee See aes ee ards, lamp in. Instead of using the screws, you 
re supports, ete : ‘ ; “4 : she : 
solder the strip in place. Next solder small 
Smooth-On No. 1 is simple to apply, es hangers so that the footlights will not fall 
pands to everlasting tightness in hardening through the hole made in the floor of the 
into metal, and when correctly used makes a stage when the trough is set in place. A strip 
= ui k, inexpensive and per cut from the stage floor about 4 by 3614 in., 
manent repair every tim as close to the front as possible, is necessary 
Home .~ Auto Without experience or sp to set the footlights in. 
REPAIRS sel inal nour tails nae _ The border light (see drawing) is hung 
can get professional result irom the top of the stage. It is made like 
es it a small fraction of the the footlights, except that the trough Is Ol a 
bas sai ea aan dian ak different shape The small flood light shi 
RA | la Merely follow the d Switchboard with back removed to show is simple to make and will be useful for : 
“Sey | rections in the Smooth-O) rheostats, main switch, and color switches ing scenes trom the side, as 
with te Repair Book which w well as for special effect 
SMOOTH-ON end free if vou return the The switchboard is made 
Hl coupon of white pine lined with 











Write for 


in. asbestos board. The front 
and back panels are made ol 
asbestos wood 14 in. tl 
The box is 4 by 13% by 17 
in., and the front and | 
are each 13 by 16% in. The 
switches and rheostats 
mounted directly on th 
front panel. The recept 
supplying current to the « 
lerent pieces of equipn 
are mounted in the top ¢ 

of the box. These recept 
can be purchased at the 
cent store and are the 











098 th ete 





SMOOTH-ON MEG. CO., Dept. 58 


5374 Communipaw Ave., Jersey City, N. J 














‘ = ities a ee ee used ror floor plugs ‘| 
are installed through 

. 1! in. in diameter. All 
ing is inclosed. The 

\ should be drilled full of 


Footlights, border lights, flood light, and switchboard with in holes for proper vel 
four switches, rheostat knobs, and receptacles in edge (Continued on page 
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HOW TO LIGHT YOUR 
MINIATURE STAGE 


(Continued from page 86) 





List of Materials 


Intermediate base sign sockets ($6.48). 


Intermediate base S-11 sign lamps, 10 
vatts, 110 volts, in colors as follows: 
8 red, 18 blue, 18 clear or amber ($13). 


Toggle switches of type illustrated ($1). 
Receptacles and plugs ($1.35). 


Rheostats, each 110 volts, 60 watts 
315.34). 

it. No. 18 asbestos-covered wire for in- 
ie of footlights and border lights: 15 
No. 14 asbestos-covered wire for in- 
de of switchboard: and 75 ft. No. 18 
np cord to carry current from switch- 

oard to borders and footlights ($2). 


nsulating bushings 34 in. in diameter 
nd 1 bushing 14 in. (10 cents). 
d for switchboard: 2 pc. 3% by 4 by 17 
and 2 pe. % by 4 by 13% in. (10 
nts). 
tos wood for switchboard: 2 pc. 3/16 


/ 


by 13 by 16% in. (78 cents). 


No. 26 gage: 3 pe. 36 by 2% in. for 

cket strips; 2 pe. 36 by 11% in. for 
iking border trough; 1 pc. 36 by 12% 
. for footlight trough; 1 pe. 12 by 15 
for ends ($3, including bending). 


ler (10 cents). 


Flat white for inside reflectors; flat 
ck for outside switchboard and _ bor- 
color to match stage floor for out- 
footlights. 
[he prices in parentheses are what the 
r paid in Omaha, Nebr., and are given only 
w the approximate cost. There will be con 
ble variation depending upon the quality of 
ent purchased and local trade practice. 








as the rheostats get quite warm when 
for any great length of time. The 
inside the switchboard should be done 
with asbestos-covered wire, and all con- 
should be carefully soldered. The 
diagram on page 76 shows how the 
: is done, and one of the photos gives a 
of the switchboard with the back 
ed 
ce the lamp cord carefully to the proper 
coming out of the border and footlights. 
r each joint, then tape it first with rub- 
» and finish with regular friction tape. 
fasten a regular drop-cord plug on the 
end and mark each one. Plug into the 
board and then plug the switchboard 
he house supply. When all lights are on, 
540 watts of electricity at 110 volts are 
\ heavy drop cord will carry the load 
Never overload the rheostats, as they 
it quite easily. Never connect more 
watts to each rheostat. 
most important thing in regard to 
chting is the effect of colored lights 
inted surfaces. Because of the lack 
color in both lamp dyes and pigments, 
ist carefully consider the action of light 
painting so as not to spoil the effect 
Blue light on buff, and red on green 
1uddy and undesirable color. Because 
variation in color pigments and dyes, 
ult to describe the effect of lights 
ted objects; therefore it is possible 
rough experiment and experience to 
the desired results. 
switchboard, the red, blue, and clear 
have a separate switch, which can 
to turn out the colors not wanted in 
il scene. Another switch is used to 
all the lights. 
useful sets are illustrated—an interior 
tle set, and an outdoor scene using a 
house (Continued on page 89) 











E. P, Alexander grinding down a model 
casting in his workshop. (Insert) One 
of the freight car models he has made. 





In Model Railroad Work 
these grinding wheels © 
turn hours into minutes! 


“When you make model rail- 
road equipment,” says E. P. Alex- 
ander, cieaeh enviable shop is 
pictured above, “time is too _ 
cious to waste in hand grindins 
operations.” ' 

Mr. Alexander speaks as an 
authority. From his home work- 
shop at New Rochelle, N. Y., have 
come many very famous model 
trains. His complete layout for 
the Chesapeake and Ohio Rail- 





road and other examples of his 
work were exhibited at the 
World’s Fair. 


“Model railroad building is 


fascinating work — but grinding 


CARBORUNDUM AND 
ALOXITE BRAND 
GRINDING WHEELS 


THE CARBORUNDUM COMPANY, Niagara 
Falls, N. Y. Canadian Carborundum Co., 
Niagara Falls, Ont. (Carborundum and 
Aloxite are registered trade marks of 
The Carborundum Company.) 


SEND THIS COUPON 


© This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 


down the rough edges on switch 
and rolling stock castings by hand 
is nothing short of drudgery. I 
put two Aloxite Grinding Wheels 
in my polishing head and liter- 
ally turn hours into minutes.” 
Aloxite and Carborundum 
Brand Grinding Wheels, prod- 
ucts of The Carborundum Com- 
pany, cut fast, free, clean and 
cool. Use these wheels for grind- 
ing tools, parts, fittings, ete. You 
really need two wheels 
—one for tool grinding 


oD 
—the other for general 


grinding. Write us for 
data. 


Write for 48-page 
booklet and pocket size 
sharpening stone 


for 10 cents—coin or stamps 





How to siarren 
iat a ‘ WOOD-WORKING 
rhis famous book by E. “TOOLS:- 
E. Erickson is prized by wis 
home craftsmen and 
carpenters. Contains 
“How to Build” section 
and details on tool 
sharpening. 


The Carborundum ¢ lompany 


Niagara Falls, N. Y 


Please send your 48-page booklet “ How to Sharpen 
Wood-Working Tools” and pocket size sharpening 


stone. Enclosed find ten cents to cover mailing. 
Name 
Address 


Town State 






































































































Save 2c; stick on 
a Penny Postcard 


it will 
bring you 
this handy 





Our BLUEPRINTS 








2A good time to | 


BUILD a BOAT 


THIS is our outboard racer for class “A” 
and “B’’ motors—a streamlined hydro- 
plane 10 ft. 4 in. long, weighing 114 lb. 
Blueprints Nos. 211-212 give complete 
details and cost only 50 cents. Blue- 
prints and full-size patterns, $2.00. For 
other boats, see the accompanying list 











t &- ASSIST you in your home workshop, 
POPULAR SCIENCE MONTHLY offers large 
ylueprints containing working drawings of a 
number of well-tested projects. The blue- 


Will Help You 
spend time profitably 


Spanish Mission Armchair, 195A................ 25 
Stand, Low Modernistic, 100................. = 25 
Table, Gate-Leg, 24........... ERR M pa ees 25 
es: BN ccictrtacersinciassiwaratavunrinnseavaniva 25 
Table, Tilt-Top, Oak (top 20 by 24 in.) 140 .25 
| ae eer errors 25 
Radio Sets 
All-Wave Portable Receiver (battery), 
PPOUEE . scedniauencnistegntgraacapalaunsiiuenpiiuswn 50 
Amateur Short Wave Receiver, 155........ 25 
Amateur Radio Transmitter, 183-184.......... 50 


Amplifier, Three-Stage, Audio-Frequency, 42 .25 
Five- Tube Short Wave Set A: C. of D.C.), 


23 , 25 
Full sacs ‘Headphone Set, 130........ ; 25 
One Tube (battery operated), 103...... 25 
Sereen-Gridd SOt, JOD.....c.crcceccoccrcsencecessecee 25 
Short-Wave Converter Unit, 137............. 25 


Ship and Coach Models 


(Construction kits are available for ) 









































i aig ° ae me f these models. See page 96 ) 
rints are 15 by 22 in. and are sold for 25 cents ‘ 
GLUING : ing : ian ( except in a few special case Bark, Scenic Half-Model (13%4-in.), 108 25 
fy} “ “ a : ' silt catia Battleship—U. S. S. Texas (3-ft. hull 
§ scx tase Order by number. The numbers are given in pe NS rin 1.00 
3 italic type and tollow the titles. When two or Bottle, Clipper Ship in, 121- a aesinain 50 
J ‘ 7 Clipper, Baltimore (8-in.), 92.......... 25 
} more numbers follow one title, it means that Clipper Ship (2014-in hull), 51- 52- 53-R tn 
gee there are two or more blueprints in the com- Clipper, Simplified (914-in. hull), 219..... 25 
and a FREE SAMPLE ple te set If the letter “R” tollows a number, ee (21- a hull), So nae dai 1.00 
. ' ‘ sve aa ¥ overec agon (23'4-in.), - -120- 1.00 
it indicates that the blueprint or set of blue Cruiser Indianapolis (12 in. long), 216 25 


prints is accompanied by photographically il- Destroyer—U. S. S. Preston (31'%-in. hull 


of lustrated instructions which supplement the Gen eg ee 127-R... _oe ee 1.00 
lenny (rc ( < ic ~~ allieon evenge (25-in.), 206-207-208-209 1.00 
drawings. If you do n rt wi h this supple Galen, death Teme 6.3, 8 2 
ment, omit the letter “R” from your order Hartford. Farragut’s Flagship (33'%-in 
and deduct 25 cents from the price given. The hull), special prints 221-222 te 
instructions sold for 25 cents each. Mayflower (17%4-in. hull), 83-84-85-R 


alone are 

Many other blueprints are available. Send 
a stamped and addressed envelope for a com- 
plete list. 


Waterproof | 


GLUE 


Miniature Coach and Covered Wagon f 
Decorating Boxes, etc., 202-R......... 
Motorboat, 29-in. Cruiser, 63-64-R.......... 5 
Motorboat, Working Model (20-in.), 196 25 
Liner—Bremen (20 in. long), 158A......... .50 
Liner—Manhattan (12 in. long), 204.... 25 


‘lying Airplane Models irate Galley or Felucca in.), - 75 
Fil; lirpl Vodel P Gall Fel (20- 44-45-R 

A ‘ ; Roman Galley (19-in.), 138-139-R.. 75 

Every handyman, home-craftsman and ede (eeepers, 5-5), a $ 50 Sails—Square and Fore-and-Aft for Whaler 
manual-training stude I Id have ee , 29-in., 180-181 -50 anderer or any Model, 185-186....... 50 
os ———~ i cat should have Rise-off Ground Tractor, 3-ft., 50. : 25 Santa Maria (18-in. hull), 74-75-76-R 1.00 

this interesting and helpful Gluing | Seaplane, Tractor, 30-in., 87........ . 25 Schooner — Bluenose (17%-in.), 110-111- 
Guide fe « ‘ Aen ‘ _ Seaplane, Morris (record 12'!4 min.), 102 By 5. 112-R 1.00 
suide. st a ae ozens of money- S. E. 5a World War Plane, 30-in., 168-169 .50 Setten Ghike Queen’s (12-in.). 123-124... "50 
makin y an money-saving idea Single Stick, Tractor, 30-in., 82 .25 e soa _— so — © es ee aoe / 
! 1g m 5 584 s on Tractor (record flight 6,024 ft.). 104 35 Stagecoach (20%%-in.), 115-116-117-R...... 1.00 

building, repairing and mending things | Tw : ts 25 Stagecoach (Cody), with horses (coach 
& £ Twin Pusher, Racing, 35-in., 86 25 body 13 in. long), 144-145-146-R 1.00 
eeile : mers ; J, » Mae, 4-{t. -142-143 75 ‘ 0 
easily 9 a Ic tells how | Winnie Mae, 4-ft., 141-142-143 ‘9 Steamboat, Mississippi (19%4-in.), 94-95-96-R 1.00 
you can glue everything to stay glued Viking Ship (20%4-in.), 61-62-R........... seve 0S 
y B Ys Boats Weather Vane, Ship Model (30-in.), 66. 25 


..in spite of moisture, heat, rough usage 151 to 154...... 1.00 






















: 7 Canoe, Sailing Outfit, 25 ae Whaler—Wanderer (20%4-in.), gy Tie 
or plain neglect *Canoe, 16-ft. Canvas Covered Kayak, with Yacht Sea Scout (42-in. racing), 106-107-R cf 
sail, etc., 192-193-194-R 1.00 Wachkt (20-im. racizm),, GOB incccccccccscscassccsesesss 50 
SPECIAL INTRODUCTORY OFFER Duck Boat. Folding, 170-R : —a : 
“Outboard Racer, 11'%4-ft., 156 lb., 128-129-R_.75 Miscellaneous 
At no cost, you will also receive enough | *Outboard Racer, 10 ft. 4 in., 114 Ib.,211-212 .50  Bird-House Patterns (full size), P-1-2-3 25 
CASCO to do several gluing jobs. This er MIB) 130-132-133 Reve ve 1.00 pot de mgr: Colomial, 72.00.00... -sesssssen Ps 
is the same super-strength, wonder- | Marconi Rig'with Tib for Above, iia.” 93 Ke, Cabin, Gree rooms). 14 R 
working adhesive used in big wood- | «13;'" gg ne sot ein * barnes W7-R.. -_ ‘ equipment, 220 sessessesceserssnsesssnsansseen 029 
; ; ; 6 rey Z otorb« é ‘ , aa > z Z ? 25 
working and furniture factories. *16-ft. Rowboat-Motorboat, 149-R.......... 50 Tool Cabinet, Bench etc., 30.... 25 
You will be amazed and intrigued | °**™ SS — wranclonienee >5 Toy Airplane Cockpit with Controls, 114...... .25 
to find that CASCO—a clean, non- ft. Runabout or “Sportboat” (outboard To ery a a. 5 
odorous powder— mixes so quickly in R ro parses er pte abegenti er a ae Toy Dump Truck, Fire ne, etc., 101 * 
cold water, forming a creamy, easy- iockk ¢ geo ay sehen ae ag $1 Apter alee lhe adie a i Sw cr Oe ™ 
spreading glue that makes all jobs per- Simply add this ar int to the cost of the blueprints — 
. About ne eek is required t fil wader r patte = 
manent, heat-proof and moisture-proof. ; eres Popular Science Monthly 
“4 “ . , 
: 381 F -nue, | R 
eS a oe l venaage Avenue, New York 
ae a er ee i Send me the blueprint. or blueprints 
Your Hardware Dealer Bookshelf and Book Ends, Modernistic, 100 .25 = 
s > Bookshelves, Hanging, 77 25 No N N Ni 
fom since carries CASCO in 10¢, Bookstand, Modernistic, 88 25 P 
anaes ‘ : Chests, Treasure, 78 25 — 
( hed 4 = , . Ge 
GLUE 25,, 40/, and 65¢ sizes Desk, Colonial, 21 25 | Rep ,' 
nose also 5 Ib. and 10 th. tins End Table, Magazine, 68 25 
ithh 7 Fireside Bench, Colonial, 187A, 188A .50 | ta lola 
wi andy measuring cup Kitchen Table Cabinet, 27 25 
Lamps, Modernistic, 93 aS | Va 
vw Mirror, Scroll Frame, 105 25 
Pier Cabinet and Corner Shelves, 77 25 St 
Screens, Modernistic Folding, 91 25 
Sewing Cabinets, Two, 31 25 ££ nd State 
MAIL COUPON TODAY Shelves an d Lamp, Modernistic, 93 25 | Please 1 vou e and addre early 
king Cabinet, 2 25 | 
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HOW TO LIGHT YOUR 
MINIATURE STAGE 


(Continued from page 87) 


et tree, both being quite easy to make. 
e interior set is one of the most interest- 
make. The walls are cut from a single 
of wall board, laid out as shown in one 
drawings. The doors are cut out and 
with cloth for hinges. The walls are 
ed a light tan and spattered with red 
lue. The spattering is done by filling a 
rush with paint and drawing a knife 
across it so as to throw off a spray of 
spots. Woodwork and doors should be 
ed brown. A border is necessary to 
off the top of the set and give the ef- 
f a ceiling. The furniture can be made 


irchased at the five-and-ten-cent store | 
repainted brown. Pictures for the walls | 


st w 
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loors of this set are cut so they can 
ened; the window is backed with gauze 


prepared by mounting old cards and 
ne pictures on cardboard and painting 
e of gold or black. Windows in such 
may be cut out and covered on the 
with gauze. 
castle set illustrated on page 76 was 
from a picture to show that stage 
s may be adapted from illustrations in 
ines or catalogues. A blue cyclorama 
the background. The castle and hedge 
it-outs made of wall board. The steps, 
ind posts are made of wood. These 
ire interchangeable with any other set. 
other outdoor scene contains only two 
eces, a set house painted on pressed 
/mposition board and a set tree of wall 
rhe other pieces—the “cyc,” wall, and 
wings—were used in other sets. 
ess in any line of work or play comes 
practice. Stagecraft is perfected in the 
way. Only by experiment with the min- 
stage is it possible to become really 
nt in its use. 


is the third and last of a series of ar- 
n building a miniature stage. Addi- 
irticles on this and similar topics, in- 
the making of marionettes, will be 
hed if a sufficient number of readers re 
hem. Please indicate what subjects you 
t interested in, 


DRILLING THIN STOCK 


sometimes necessary to make a true 
hole in thin metal stock. Where a punch 
are not available, this may be readily 
clamping the material very tightly 
n two pieces of wood. First drill a hole 
upper piece of wood the same size as 
e required in the metal. Scribe a circle 
same size on the metal and locate it 
the hole in the piece of wood. Clamp 
nd drill through. Shim stock .001 in. 
n be drilled by this method; and sev 
ces can be drilled at a time, or only 
preferred.—W. T. SHERMAN. 


RIBERS are requested to notify us of 


of address four weeks in advance 
rt publication date. Please be sure 
oth old and new address. 
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NOBODY NEED BE 


SKINNY 


HERES HOW TO 
ADD POUNDS AND 
GET HUSKY STRENGTH 


_QUICK/ 
g az 


A SKINNY FELLOW 
HASNT A CHANCE. 
| WISH | COULD 
GAIN SOME 
FLESH 
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NEW DISCOVERY ADDS POUNDS 


—double quick! 


5 to 15 lbs. gained in a few 
weeks with new double tonic. 
Richest imported ale yeast con- 
centrated 7 times, iron added 


O NEED to be “skinny” when this 

new easy treatment is giving thou- 
sands solid flesh and new good looks—in 
just a few weeks! 

Everybody knows that doctors for years 
have prescribed yeast to build up health. 
But now with this new discovery you can 
get far greater tonic results than with ordi- 
nary yeast—regain health, and also put 
on pounds of firm, husky flesh—and in a 
far shorter time! 

Not only are thousands quickly gain- 
ing solid, good-looking pounds, but also 
clear, radiant skin, freedom from indiges- 
tion and constipation, new pep. 


Concentrated 7 times 


This amazing new product, Ironized 
Yeast, is made from specially cultured 
brewers’ ale yeast, imported from Europe 
—the richest yeast known—which by a 


new process is concentrated 7 times— 
made 7 times more powerful. 


But that is not all! This marvelous, 


health-building yeast is then ironized 
with 3 kinds of strengthening iron. 

Day after day, as you take Ironized 
Yeast, watch ugly, gawky angles fill out, 
flat chest develop and skinny limbs round 
out attractively. And with this will come 
a radiantly clear skin, new health—you’re 
an entirely new person. 


Results guaranteed 

No matter how skinny and weak you 
may be, this marvelous new Ironized 
Yeast should build you up in a few short 
weeks as it has thousands. If you are not 
delighted with the results of the very first 
package, your money instantly refunded. 

Only be sure you get genuine Ironized 
Yeast, not some imitation that cannot 
give the same results. Insist on the gen- 
uine with “IY” stamped on each tablet. 


Special FREE offer! 


To start you building up your health 
right away, we make this absolutely 
FREE offer. Purchase a package of 
Ironized Yeast at once, cut out the seal on 
the box and mail it to us with a clipping 
of this paragraph. We will send you a 
fascinating new book on health, “New 
Facts About Your Body”, by a well- 
known authority. Remember, results are 
guaranteed with the very first package 
or money refunded. At all druggists. 
Ironized Yeast Co., Dept.454, Atlanta,Ga. 
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Graceful Candlestick Forged at 


HE use of 


increased to a 


candles has 
great ex- 
past tew 


no Way Ssubp- 


tent during the 
years. While in \ 
planting our modern illuminat- 


Ing svstems 


they seem to pro 





vide just the right atmospher« 




















for intimate, informal gather 
, r 1] 
ings and dinners. The candl 
holder illustrated Is easy to 
construct and can be made by 
he home craftsman at vet 
ay it) 
| hor Is 1] 1di¢ lrol 
piece of band iron by 
#: in. The ends should b 
t Lil lared toa width Oo! 
s shown Al in th 
wings. To ice Its ap 
, , 
pn r ( Oo snouk 1) 
closely je na h CI 
should ot the separate 
: Heror the sembpi 
\ CT at ay ni Dee {] re 
d p e length shoul 
bo in. A slight var 
O leng vill me 
r the gene ye nee 
l| SCTOILL ¢ Oo ne por 
e tormed b vending round 
yece Ol pipe I bh ping 
1} } ) 

e hollo ¢ Ol a DIOCK Ol 
Woo 5S sno ] he photo- 
if n ihe ¢ ol the 1rol 

) be he ( her 
re'¢ color Tl ( ena ] 
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The de ol individua 
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( i¢ ( Orde’ no n iD 
( 1 pP The « r B is 
rormed rou prec oO l 
pipe tro i blank of 14-gag 
i l ed she Iron | b ) 


] 2 ‘ ] . 
dered. Since there is a tenden 


tor light metals to expand dur 


ing the peening process the 
plece should be peened ind / 
het finished to the size shown S i t 
: £4 9 77° wy 
wtore it is formed into a cy be ———————— 1216 — = 
der. The edges of the circulat 
plate shown at C should be scalloped as be slightly cupped by hammering _ it 


1 1} Lec but do hol ttempt to n ke 


Liat wood. 
st 1} 
* priate shoul: 


gainst a block of The crescent 
shaped piece D is formed around a piece 


AFTER-DINNER SERVER FOR CIGARETTES 


block, which is 
held in the vise as 

Rivet 
with No. 14 
eon pins. The 


ored after thev have 


, 
wooden 


shown. 


brass escutch- 


pieces are ¢ ol- 
been 


issembled. Dissolve a small 


bit of liver of sulphur in 
bout a quart Ol water: 
ther atiter washing the travs 
nd holder thoroughly in 
soap and water, immerst 
in the solution until 

vy tu brown Finalh 

| I polish, and la 
( { ol l cle r 
br Is ( oO! l ic- 
quel sf lor re ctin pol- 
ishe | rom tarnishing 
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Low Cost from Band Iron 
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Complete candleholder and, at left, how 


scroll ends of the body are bent around 


a | 


and shaped in the hollow end of a block of wood 





The 
are scalloped and 
An assembly drawing and details of the 


circular plates for each 


slightly cupped. At 


of l-in. pipe. The cylindrical piece B 


be either soldered or brazed to the 
C. The individual 
together and to the main body with 


candle s 


> 


partS are se 


ured 


16- 


i 


in. iron rivets. The assembly is shown at 


E in the drawings. 


The completed holder may be finished 


in a variety of ways, or it may be 
unfinished. The holder shown in the 
tograph is finished with flat black 
which gives a pleasing appearance 
is the conventional—and always sat 


tory—finish for iron.—KENDALL Forp 
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TO EXPERIMENTER 
) BUILDER. | 


HANDY MAN'S 


new) 


THE FIRST & ARE NOW READY FOR IMMEDIATE DELIVERY 





of it—only $1.00 each for these NEW 
ns, showing each stage of the job 


Use the coupon below. 

\L OF SHIP MODEL 
t ny model. Here are clearly 

ny short cuts, kinks, and time- ods a 

thods of experts. Complete plans and 


els, | 


lor a gorgeous g 


galleon, clipper ship, 





istrations. 


HOME CHEMIST. How to set up and 


inexpensive home laboratory with 


thrilling, 

entertaining, 
he way to researe h and new dis- 
\lany diagrams and illustrations. Full 


practical, useful experi- 


istructive, valu- ; 
tric ¢ 


DERS THROUGH THE MICRO- 


é‘ ; WOODWORKER’S TURNING 
Turn an inexpensive microscope AND JOINING MANUAI The 
ee stone’s —~ . . 7 Ni. = ‘ AL. h 

Ai imens within a stone's throw simplest, most practical ways to make 

door and you step off into a new end tables, chairs, benches, highboys, 
ders. Complete Manual for ama- book-racks, cabinets, all kinds of fur- 

to use equipment, secure and pre- niture in your spare time. A revelation 
ens, take photomicrographs, etc. of simplicity and helpfulness. Many 


Full cloth bound $1.00. 


lustrations. 


Additional Titles Now In Course of Preparation 


will be most popular with you? Which shall we publish first? Please give us your vote. 


s include publishing the titles below. These 


KINKS. Car owners | | GUS AND J 
vorking diagrams, auto wisdom o 
structions, now re- mous pair reprinted 
book form from Popu- cloth bound book. 
é The best ideas from 


| keep your car in tip erates, and how to ¢ 
Cloth bound $1.00. 
Cloth bound $1.00. 
HOW TOM 
Latest long 
ort wave facts and dia- 
will quickly solve 
ilties and suggest im- 
to make and new sets 
Cloth bound $1.00 


methods that with a 1 


$1.00. 
ING MONEY WITH 13 THE RAPIDC 
CAMERA. How to 
obby in the money ods, tables, etc. that 
Pictures to take mechanic to figure t 
ere to sell, etc. Cloth rapidly and accurate 
tee $1.00. 


TING AND DECORATING. 


e manual for amateurs. Pic- ‘ 

eplondtinna Cloth § STRAW VOTE LIST ORDER FORM : 

' POPULAR SCIENCE MONTHLY, (4-34) 8 

; 7—Kinks 12—Speech 381 Fourth Ave., New York, N. Y. . 

fe F Send me the Handyman Modern Manuals ; indicated by the number : 

1 8—Radio 13—Calculator hecked bel 5 

: 2 Ship ~~ 3—Microscope S—Fix it t 

: tuner 14.—Peis Home Chemist 4 Formulas 6— Woodworkers s 

1 When the books arrive I will pay the postm:n $1.00 for each book delivered * 

— ; plus a few cents postage. You are to refund what I have paid if I return a 

; 10—Painting 1!5—Cabins the book ithin five days of their receipt 2 

nd no money in ordering g a 

7. : NAME 

s now ready for delivery. : 11—Gus 16—Astronomy : 

he coupon. The books will 8 NOTE: 1 5 ila ata ADDRESS ; 
24, a . ; } am not ordering the above 

1.00 each C.O.D plus a books but merely voting as to which x 

postage. If vou preter to holds the greatest interest for me. CITY | 

I a t Orders outside United States must be accompanied by cash) | 

Ww, you may do so. Lonsuesensnsnsnesendelinennsansadebaaebenaninamnmmeiiiein atl 


cloth-bound Manuals. This low price is tempo- 
we may have to raise it later. Not just books of WORDS, but diagrams, drawings, 
Full-sized books, about 200 pages each. Sold 
tely—take your choice. The first six described below are now ready for immediate 


MAKING. 4 BOOK OF 


shop, laboratory. 
erages, glues, cement 
Full cloth bound soaps, : ; 
chemicals, oils, lubricants 


for home use or for founding your own business 
throug 


naterial available in every 5 PL sed « aw oss a 
‘ . : famous book, showing with diagrams and 
directions, how to fix and repair furniture, elec- 
boards, 


painting and hundreds of other construction and 
repair jobs. ) 


illustrations. Full cloth bound $1.00. 


her or not you are ordering any of the above books, please give us your vote. 


Sere ae : : 
c L . Swell read- and training of pet animals, 
ing that will wise you up on 
isands. Will save many _ how everything in the car op- 


common, irritating motor ills. | HOW TO BUILD CAB- 


GOOD SPEECH. Simple 
tice will show you how to get follow. Build _ it 


a good speech together and how 
to get it over. Cloth bound 


TOR. Short cuts. meth- Ways to know the heavens 
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FORMULAS. For household, 
Formulas, recipes, meth 
nd secret processes. Make your own bev- 
s, cleaners, polishes, enam 
vaints, cosmetics, dyes, inks, toothpastes, 
silver and nickel plate, metal alloys, photo 
and scores of articles 


h making and selling. Full cloth bound $1.( 


IX IT YOURSELF \ new edition of 


yutlets, windows, doors, leaky pipes, floor 
chimneys, boilers, weather proofing, 
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Full cloth bound $1 


plans can be arranged to suit our read- 


YE. The | HOW TO KEEP AND 
f this fa- TRAIN PETS. Sound in- 
in a full structions for the care, feeding 


birds, fish, ete. 
$1.00. 


Cloth bound 


ure many 


INS, HUNTING AND 
FISHING LODGES, BUN- 
GALOWS. Diagrams, plans 
ittle prac- and instructions anyone can 
yourself! 


AKE A 


Cloth bound $1.00. 


| ASTRONOMY FOR 
ALCULA- AMATEURS. Easy 
help the With simple, home-made 
hings out equipment, charts and guides. 
ly. Cloth Many illustrations. Cloth 

bound $1.00. 
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GET OUT! 
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Simplifies 1001 Home Repairs 


It is like putty in your hands— 
but it dries to hard, firm WOOD 


rprising just how many uses there 


Plastic W or d 
in the 


in every in 


room 


workshop, basement, 


nd outdoors. too! 


's surprising how much fun you 


things around the 


fixing 
things in your work 


scientific dis- 


AZINY 


Easy to Use—Dries Quickly 


Plastic \\ 


SO Casl al 


tp d and molded 


wd can be sl 


nd quickly that even an amateur 
"t be 


And 


permanent 


in make patches or repairs that can 
It handles just like putty. 


] 


noticed. 


when it dries it bec ard, 


OnS 
rews without 
iY 


irved—wood t| il can 


Lacq 


ndled and treated just 
1 +] i 


Od il 


holds nails or s« 


-wood that can sanded, 
he 
wered—wood 
like 
it has replaced. 


i 
Plastic Wood = an- 
pe 
r SOC Can 
artment store 


invaluable 
1001 , 


Repairing damaged wood 
Filling holes in wood, plaster 
Repairing broken furniture 
Evening up chair, table legs 
Replacing rotted wood 
Filling gaps along baseboard 
Resetting loose casters 
Resetting loose drawer pulls 


1001 Other Valuable Uses 
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Scrap 


OUSCS 


Kasily Built from 


Lumber 


By Herman Hyorth 


\ HILDREN—and grown-ups, too—get 
much enjoyment and satisfaction from 
observing birds and listening to their 

cheerful songs. There is no better way to 

entice birds to build nests nearby than to 
provide comfortable boxes or houses for 
them 

The bird houses illustrated are built very 
substantially and will keep the small feath- 
ered occupants warm and during cold 
and inclement weather. The design, for which 

I am indebted to my friend and colleague 

Mr. H. A. Carlberg, represents a miniature 

log cabin. It enables many variations to 


cOSs\ 


« HOUSE READY 


be made in respect to both size and 

The first step is to nail together an 
nary bird house consisting of two ends, 
sides, bottom, and roof. It is best to us . 
in. stock for this. Any kind of scrap lumber 
may be used in its construction. 

Lay out the parts according to the dimen- 
sions given on the drawing. It may be well 
to bore the entrance hole before sawing out 
the boards, as a small, thin board splits 
easily when a large hole is bored in it. Bore 
the hole slanting a little toward the top of 
the house to prevent rain water from enter- 
ing. The size of the hole depends upon the 

type of bird for which the 
house is intended. A tabula- 





FOR NAILING [ 
ON OF LOGS | 


tion of dimensions for vari- 
ous birds will be found on 
the following page 

Now saw the boards well 
outside the lines marked. 











Nail the two ends and the 
two sides together and plane 
them to the lines that 
they will be of exactly the 


SO 








FIRST LOGS | 
IN PLACE \| 


7 . \ i} 


. SID 


PLANING 
NIJIG 
~~ 


PENTAGONAL HOUSE ENDS NAILED 


side views 


of a typical bird house; how “logs” are 
applied; and a suggestion for a five-sided house 


same size. Plane the bottom 
carefully, because it should 
fit tightly between sides and 
ends. Bore a couple of '-in. 
holes in the bottom for 
drainage. 

Nail the bottom and the 
two ends together. Cut a 
stick to the same length as 
the bottom and nai! it be- 
tween the ends at the ridge 
of the roof to make this 
point firm. Plane any 
projecting parts of the bot- 
tom and the stick flush with 
the ends, and then nail the 
sides in place. 

The “logs” are sawed trom 
a 14- or 34-in. board. Plane 
the edge of the board and 
gage its thickness parallel to 
the edge. Rip off one “log 
and plane the rough, 
edge in a planing jig 


ot 


® 


| 


SJ / 
ES AND 


TOGETHER FIRST 


made 
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ATLAS 9" LATHE 


Cash—or 
$79 10 Months Terms 


Sea 
Tool-Room Accuracy in Your Shop 
4 VI EW DOLLARS A MONTH to round-out 

: yp with a real lathe! A quality-built ma- 

it is in service in hundreds of machine 
tories. Strong, accurate, modern, saving 
all lathe jobs. Converts quickly for 

Cuts 4 to 72 threads. Takes work up to 
\lso larger sizes. Compound rest, auto- 
ble feeds, hollow spindle. SELF CON- 


lDoes 


AIN] )UNTERSHAFT, no shafting and pulleys 
te t drive. 45 parts of Zamak. Plugs into 

t runs from % h.p. motor. 10 DAYS 
RIAI isfaction-or-money-back guarantee. Cash 
shown, less motor. Or 10 MONTHS 


ERM Free catalog also shows tools and attach- 


ATLAS PRESS COMPANY 
1855 N. Pitcher St., Kalamazoo, Mich. 





SPEED ond POWER Jus, 





SEA EAGLE 
FLYER. & 
INBOARD Orne 
RUNABOUT 
Powered 


Our competent boat mechanics will 
deliver and launch your Sea Eagle 


up to 55 H.P. 


Attractive Prices Flyer right on your lake or river, re- 

: lieving you of all delivery and launch- 

16 Ft. of ing worries. Galvanized Armco iron 
Zipping Speed ull. Air chambers like a lifeboat. 


WRITE TODAY for Descriptive Folder and Delivery Plan 
MANUF ALTE. CORPORATION 
BC VISION 
M U LLI N S 108 mill Street. Salem, Ohio 


NOW INDEPENDENT SPRINGING 


\ For YOUR Trailer. Easy to build from 
r parts. Any width. Any length. 
floor. Design proven by four years’ 
Blueprints and directions for build 

Cc. O. D. $2.12. Dept. E, 
twood Trailers, Inc., BD stesgers-y Ohio. 

( quarters for good trailers and parts. 


Our big New Book TRAILER ENGINEERING $1.00 
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Invest your spare time in building 
ship models. Good demand 
\ among your friends. Quality con 
truction sets with clear 

~~ drawings are easy to finish. 
Hulls come fully shaped and 


sanded. ‘“‘Golden Hind’’ 
set only $9.75 plus 8 Ibe. 
postage Send l5c (coins) 


for interesting catalog of 


historic models and parts 


ROY HANCOCK 


323 S. Douglas Ave., Portsmouth, Va. 


1934 RADIO CATALOG 


most complete line 
supplies, 


catalog 
ery — men 3 
rice 


ALLIED. RADIO CORP. 


833 W. Jackson Blvd. Dept. C Chicago 


replacement 
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List of Materials 

No. of 

Pieces Description = W. L. 
2 Ends WA 634 534 
2 Sides 4 4% 8% 
1 Bottom 14 4 7% 
2 Roof % 6% 9% 
2 For walllogs ™% 9 17 
2 For rooflogs ™%4 12 16 

Nore: All dimensions are given in inches. 











as shown in the drawing. Plane the edge of 
the board again and repeat the operations 
until enough logs have been made. 

Nail the logs to the sides and ends as shown 
in one of the sketches. The ends should be 
covered right up to the ridge before the two 
14-in. roof boards are nailed in place. These 
are also covered with logs as shown. 

It is perhaps better not to provide a perch 
below the hole, because sparrows will alight 
on it and annoy the occupants of the house, 
sometimes even driving them away. The song 
birds do not need the perch anyway, because 
they are able to fly directly to the hole. 

The house should be stained or painted a 
rather dark, subdued color. Bright vivid col- 
ors and ‘shiny surfaces do not appeal to the 
birds. If paint is used, it should be flat dry- 
ing. If stain is preferred, the house may be 
given a coat or two of linseed oil to help pre- 
serve the wood. Woods best suited for out- 
door work are cypress, cedar, redwood, and 
white pine. 


This is the seventh of a series of simple 
woodworking articles by Mr. Hjorth. Sug 
gestions for the subjects of future articles 
will be welcomed from readers. 


HOW TO DESIGN A HOUSE 
TO SUIT ANY BIRD 


ANY questions asked by readers about 
the construction of bird houses can be 


M 






answered by reference to the following tab- 
ulation. It originally appeared in a some- 
what different form in an article “Houses 
the Birds Really Like,” by F. E. Tusti- 
son and A. G. Brown (P. S. M., April ’26, 
p. 78). 
eo 
w > S > Ee 
Birds . o 5 = 5 

luebirds 5x5 8 
Robin 6x8 8 
Chickadees 4x4 8-10 6-8 1% 
Titmouse 4x4 8-10 6&8 1 
Nuthatches 4x4 8-10 6-8 1% 
House wren 4x4 6- 8 l- 6 7 
Bewick wren tx 4 6- 8 1-6 1 
Carolina wren 4x4 6- 8 1-6 1% 
Violet-green swallow 5x5 6 > aa 
Tree swallow 5x5 6 eS £3 
3arn swallow 6x6 6 
Purple martin 6x6 6 1 
Song-sparrow 6x6 6 
House-finch 6x6 6 4? 
Starling 6x6 16-18 14-16 2 
Ph ebe 60x06 6 . 
Crested flycatcher 6x6 8-10 6- 8 2 
Flicker 7x7 16-18 14-18 
Golden-fronted woodpecker 6x6 12-15 9-12 2 
Red-headed woodpe ker 6x6 12-15 9-12 2 
Downy woodpecker +x 4 8-10 6-8 1% 
Hairy woodpecker 6x6 12-15 9-12 11 
Screech ow] 8x8 12-15 9-12 3 
Saw-whet owl 6x6 10-12 8-10 2% 
Barn owl 10x18 15-18 4 6 
Sparrow-hawk 8x8 12-15 9-12 3 
Wood-duck 0x18 10-15 3 6 


*One or more sides open. ** All sides open. 
All dimensions are given in inches. 


Note: 











@ This seal on an advertisement signifies (he approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 


“YOU SAID A 
PIPEFUL,”’ 
OAK PARK 

MAN WRITES 


The enthusiastic pipe smoker tries and 
tries and tries to find the pipe tobacco of 
his ideal. He is always searching for that 
one tobacco which will fit his taste ex- 
actly. Some seem good for a while—but 
“they don’t last.” 





1137 Gunderson Ave., 
Oak Park, IIl. 
Jan. 20, ’33 
Larus & Bro. Co., 
Richmond, Va. 


Gentlemen: 


When you say good tobacco, you said a 
pipeful. I’ve tried them all, from the most 
expensive down. Some of them taste good 
for a while but I soon tire of them. 

For anyone who smokes as much as I do 
there is only one tobacco that will taste 
the same day after day and month after 
month and that’s good old Edgeworth. I 
know because in eight years I have smoked 
over 800 cans. 

Yours truly, 


VIC OLSEN 











The constant stream of friendly letters 
that come from pipe smokers in every 
quarter of the earth shows that smokers 
of Edgeworth find in it just that combina- 
tion of fine flavor and 
honest mildness that 
suits them exactly. 
Such contentment and 
satisfaction are worth / [—- 
seeking. [reso 

You can try Edge- 
worth in your pipe for 
just a few cents. It is 
sold by every tobac- 
conist, in all sizes from the small pocket 
package to the pound humidor tin. Some 
sizes are put up in vacuum tins. This 
vacuum packing keeps the flavor and the 
aroma in perfect condition indefinitely in 
any climate. 

The “Corn Cob Pipe Club” 





Letters praising Edge- 
worth from all 
over the world. 


come 


is the Edge- 


worth radio entertain- 

ment given every Wed- 

[ nesday evening at ten 

me u* . o’clock, Eastern time, 

[ ENALT YN } on the WEAF Coast to 
V/ Coast network of the 

=“ 5 National Broadcasting 
nadir worth Company. Tune in and 


laugh with Pat Binford 
and his friends of the club. 

Edgeworth is made and guaranteed by 
Larus & Brother Co., Tobacconists since 
1877, Richmond, Va. 


in your pipe for a few 
cents 
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r of Paris- 


Insist on gem 


“LIKE CHEESE” 


Users say STAR and VICTOR 
“Moly” hacksaws do it. They cut 





fastest, last longest, cost less in 


the long run. 


Successful 


metal 


cutting depends on simple rules 


in selecting the 
blade for the job. 
This book tells all. 


Writeforyourcopy. 


Clemson Bros. 
INC. 


Middletown, N. Y. 


METAL 
UTTIN 


WilH HACK SAWe 



















HIS desk ornament—a model of an 

Eskimo’s snow igloo on an ice cake— 

houses a paste pot, while the paddle on 
the kayak serves as a letter opener. 

The base of the miniature is a piece of - 
in. plywood with an elliptical front edge. 
Bore a shallow depression to fit the paste jar. 
Sanded and painted medium blue, this base- 
board represents the ocean. 

The cake and iceberg are of '%-in 
three-ply, sketched and sawed to shape, and 
nailed together with the lower edge of the 
berg resting on top of the cake. As this 
assembly is hinged to the back of the base, 
it is well to set in the hinges on the lower 
side of the cake before nailing the two parts 


ice 


together. Also cut a hole 4 in. in diameter, 
over which to mount the igloo. 

Turn the snow house from a block of 
wood. Mount the blank on a faceplate and 


in it. Remove, 
and turn it convex to 


shape a semispherical hollow 
anothe r blo« k. 


mount 
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Kayak and paddle, assembly drawings, a side 
iew of the kayak, and section A-A through it 



























































CONCEALS 
PASTE POT 








The top of the kayak can be roughed 
out quickly with the aid of a band- 
Saw sanding belt if one is available 


the hollow. 
over it, put a screw 
turn the outside. 

Carve the entrance piece, fitting it 
the main section of the shelter. Saw a 
smoke hole in the roof, slice off the rear side 
to butt against the iceberg, and assemble the 
parts on the ice cake. Then, to remove the 
machinelike regularity of the turning, work 
over the igloo with a plastic wood compo- 
sition or gesso, scratching in suggestions 
joints between the snow blocks. Model 
snow mounds on the ice, rounding them up 
into the house, as indicated in the photograph 
at the beginning of the article. 

Carve the kayak from a pine blank 34 by 

by 5% in. Curve the top and trace on 
it a pattern for the sides. These are sawed 
with considerable underslope, after which 
the cockpit is bored. The top, gable fashion, 
slopes from a center ridge to the sides. Drive 
two brads near one edge to hold the paddle 
and nail the boat to the base. 

The paddle may be carved from wood or 
ground from a piece of hack-saw blade, with 
the handle like an arrowhead, sharpened for 
opening letters. The paddle end is the hand- 
grip. 

Paint the iceberg light blue with patches 
of light and dark lavender. The ice cake 
and igloo are white, the kayak is raw sienna 
with brown straps across the top, and the 
paddle is red—Epwin M. Love 


fit into Press the igloo block 


through the top, and 


igainst 


LACQUER BRUSHES KEPT 
CLEAN WITH ACETONE 


\ CLEANER for lacquer brushes that may 


be used in an emergency as a satisfactory and 
inexpensive substitute for the regulation 
lacquer thinner is acetone, a colorless liquid 
that can be obtained at drug stores. On rela- 
tively unimportant work it can also be 


used as a thinner tor cellulose lacquers pro- 
vided one part of amyl acetate is added t0 
every five parts of acetone. Brush 
on lacquered work can be removed }) 
spraying with acetone. I have also found that 
acetone makes an excellent quick-drying tl 
ner for ordinary shellac_—O. B. 
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Simple Microscope 


Lamp Gives Wide 






Range of Light 
By H. J. Sexron 


EFFECTIVE microscope lamp, which 
an adjustment for various light 
es and a choice of numerous light 
s and several color filters, can be 
om the base of a burned-out radio 
metal socket for the tube, an adjust- 
bon resistance, a 10-volt bell-ringing 
mer, a 6.3-volt radio panel-lighting 
screw base for this lamp, a piece of 
ent celluloid, small strips of va- 
colored cellophane, a piece of 1/16-in. 
ss, a 9-in. piece of 44 by 2 in. hard- 
bakelite, some insulated electric 
| a socket plug. About half a dozen 
rass bolts and nuts such as are used 
) work are also required. 
piece of hardwood is cut into two 
These are fastened together with 
rews at right angles to form a sup- 
the lamp. The support, when assem- 
ist be of such dimensions that it 
fit under the microscope stage. To 
cht part is affixed the radio-tube 
the screw base for the small lighting 
the necessary insulated wiring for 
ng circuit. The adjustable carbon 
is fastened to the base by means 
iss strip, and connected in series in 
‘ circuit. From the strip of 1/16-in. 
formed a ring to fit the metal radio- 
ket on the outside. This ring is 
n a line around its periphery with 
holes from 1/64 in. or smaller to 
or larger in diameter. The socket 
drilled at its highest point, imme- 
underneath the opening in the micro- 
stage, with a Y%-in. drill. The ring 
placed over the socket. By turning it, 
sized openings for the light can be 
in line with the '%-in. hole. 
lor filter, which revolves inside the 
socket and around the small light 


SLIDING RING 
WITH HOLES 


/ CELLULOID TUBE 
ill a 


SMALL 
fo | LIGHT BULB 
“ > ~ ~ 





4 





17 J 

COLORED CELLOPHANE 

(CEMENTED ON 

. INSIDE OF TUBE) 

RANSFORMER RADIO TUBE BAS! 

ts separated to show how the size of 
and color of light are controlled 


made from the base of a radio tube, 
of transparent celluloid, and several 
colored strips of cellophane. The 
the radio tube is broken, and the 
sawn off about 3 in. from the 

d. A cylinder is made of the trans- 
luloid and cemented to the sawn- 
base. Narrow strips of the colored 
ne are cemented with Canada _ bal- 
thwise inside this transparent cellu- 
inder. One section, however, is left 
ed to provide a white light. The 
al color filter, when assembled, must 
the metal radio socket. The pro- 
prongs form a handle for revolving 
der, bringing each of the color fil 
iccession between the light bulb and 
ng in the outside ring. The lighting 
now connected to the 10-volt side 
ll-ringing transformer, and the 110- 





This microscope lamp is easily adjusted for 
light intensity, color, and size of aperture 


volt side of the transformer is connected to 
the house lighting circuit by means of a 
socket plug. 

Adjustment of the light intensity is ob- 
tained by operating the carbon rheostat. 
Adjustment of the light aperture (or iris) 
is obtained by revolving the brass ring on 
the metal radio-tube socket, and either a 
colored light or white light is obtained by 
revolving the cylindrical color-filter holder 
inside the socket. 

It will be observed that the voltage on 
the output side of the bell-ringing trans- 
former, 10 volts, is greater than the small 
incandescent bulb capacity, 6.3 volts. This is 
necessary to bring the bulb to full brilliance, 
but the circuit is always used with some 
resistance in. A flashlight bulb of from 2.5 
to 4.5 volts may be used when connected to 
a dry or storage battery, and satisfactory 
results obtained. 

The instrument, when scientifically con 
structed, furnishes a method for standard 
izing light intensity under the control of a 
calibrated rheostat. Light aperture and 
color density from standardized filters are 
determinable factors that enable’ various 
observers to obtain similar light conditions 


METAL DECORATED WITH 
FUSED GROUND GLASS 


3Y FUSING particles of colored glass on 
small metal parts, they can be given a perma- 
nent, hard finish resembling millions of tiny 
jewels. The best glass for the purpose is 
annealed tubing such as that used for chem- 
ical experiments and making neon signs. 
Grind a few pieces of the different colored 
glass in a mortar until it is almost pulver- 
ized; it may then be sifted through wire 
gauze to remove any coarse particles. 

The article to be finished should be suf- 
ficiently heavy so that it will not bend easily. 
It must be well cleaned of grease and foreign 
matter and then coated with a thin film of 
ordinary water glass (sodium silicate solu- 
tion). The powdered glass is immediately 
sifted over it thoroughly and allowed to dry. 

For the fusing process use a bunsen_ bur- 
ner. The larger it is, the better. Hold the 
prepared object directly in the flame by 
means of pliers or tongs and keep it moving 
until all of the glass has partially fused to- 
gether and the tiny, sharp pieces appear 
smooth and rounded. Remove from the 
heat very gradually to allow the metal and 
glass coating to cool at the same rate of 
speed, otherwise the glass will chip. 

The process has many variations and ap- 
plications. It may be applied not only to 
metal, but also to glass vases, test tubes, 
tubing, and other surfaces that will with 
stand heat. Designs in colored glass may be 
formed by painting them on the object with 
water glass and covering with the desired 
color of powdered glass. The treatment is 
repeated with different colors, and all are 
fused at one time—K. M. 








ook into 
the new 


Imported British 


UTTNER 





—and SEE for Yourself 
Why It Smokes So Dry, 
—So COOL and Sweet! 


EE that hollow fluted filter of absorbent ceramic 

around the BUTTNER’S inner bowl? Follow the 
little arrows and see how the smoke travels: Out of the 
bowl’s bottom. Up the filter's inside surface—over the 
edge—and down its outside surface to the stem, and 
your mouth 


Here's the Clever Little Filter 
That Cools and Dries the Smoke 


The smoke is drawn across more than 7 square 
inches of this ceramic filter's absorbent, cooling sur- 
face. No wonder it arrives at your lips cool, dry and 
sweet, with all the heat, 
moisture and unhealthy tox- 
ins absorbed by the porous 
filter. Nothing to irritate or 
harm tongue, throat or lungs 
can enter your mouth. 

When the filter gets brown 
from absorption, put it in a 
gas-stove flame a minute. It 
comes out snow-white and 
ready for use again. 

Thousands of Pipe-Smok- 
ers are telling us what a sensation in pipe pleasure the 
BUTTNER is giving them. Cool, Dry and Sweet from 
the first puff; no breaking-in 


Cures the 7 Deadly Pipe Sins 


NO “juice” NO bitter taste 





NO burned tongue 
NO soggy heel 
NOstale smell in the house 
NO breaking-in 
NO wet smoke 






Try It at Our Risk 


Simply pay the postman $2.50 (plus a few cents 
postage). Smoke the BUTTNER for a week steady. 
See how it stays cool, sweet, dry. If you are not de 
lighted, more than satisfied, just say so and return 
the pipe; your money will be promptly refunded. 


Just Mail Coupon. SEND NO MONEY. 
MAIL THIS COUPON TODAY! 


= oe ee ee ee eee eee 

Buttner Pipe Corporation of America, F 

420 Lexington Ave., New York, N. Y. 

Please send me Buttner Pipes together with 
how many 

free filters as per your introductory offer. I will pay the 

postman $2.50 (each) plus a few cents postage. (If you 

wish to send money in advance it will save you postage 

charges and of course our guarantee holds good) 


Name 
Address 


Dealers—-write for trade price list. Restricted 
territory open for Distributors. 


95 





















































































FIRST AID TO CUTS 


Guard against serious infection by treat- 
ing even small cuts with antiseptic— 
then covering them with Drybak Band- 
Aid—the only ready-to-use wound 
dressing with a waterproof adhesive 
strip attached. Cleaner, 
neater, safer—every 
Band-Aid is individually - of 
wrapped. In convenient 
tins at your druggist. 


/~ DRY BAK 
/. BAND-AID 


DRY BAK 
BAN D-AI Dd 


LI J ( JE V4 y OU; - _ 
Soa OC vom 


with your name plainly written in margin with 5¢ 
in coin for packet of Drybak Band-Aid and pam 
phlet “‘First Steps to First Aid’’. Address Dept. 0-4 


Goh AMAUYY «f oh VAUW 


New Brunswick, New Jersey 
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ws AIR SCOUT 





“" set of its kind 
in the 






ors, SDENT 





| srectat OFFER: Valuable 
A] 


COUT free ut receipt 
Foreign Reception, f10ct P re 
Police Calis, Amateur “ma r Det 

Calls, Regular Broad- 
casting, Powerful-Sen- 
Sitive, Selective-—-you'll 
be thrilled by its performance! |! 

t i Hil 


= 





( a Ma t I 
oul 


; I Af p< ‘ t rt 7 : 
$5 5 pa { \ A 
$6 pp. | A 
{ \ HAMILTON “SPECIALTY 
COMPANY, 135a LockwoodAve., NewRochelle,N.Y. 











Make Money in Spare Time 


\ 
Popular 
nce Monthly, Circulation Manager, 381 Fourth 
» New York, 





No Time We 7 When You Use ar | 


Construction Kits 


™ NOTE that you list a number of blue- the Revenge, or the battleship Texas. Finally. 
prints for ship models. Making a ship for the ship model maker who wishes to 
model is a hobby that would appeal build a model that will be worth severa| 
to me, but I do not know which one to try hundred dollars when finished, either the 






first. What do you recommend ?” whaling ship Wanderer or the sloop-oi-war 
This is one of innumerable similar ques- Hartford may be chosen. 

tions asked by readers. By far the best way Those who wish to take up furniture con- 
to get started in ship model making is to _ struction will also find there is no better way 
buy one of our construction kits. These con- than to begin with our furniture construc- 
tain all the necessary raw materials as well _ tion kits. 

as the full-size blueprints. There is a great All kits are accompanied by instructions 
advantage in this because it is an exasperat- or blueprints. The list continues on the fol- 


ing and discouraging job for a beginner to lowing page. 
find suitable materials for making a model. 








\ number of different items enter into the A. Whaling Ship model Wanderer. ll 
onstruction of even a simple model, and the raw materials together with Blueprints 
some of them are difficult to obtain, es Nos. 151 to 154 and booklet. The hull js 
pecially in small quantities. DONG MA, NES siccatcneoweuse niece seus $6.90 

The easiest of our models to make are the AA. Same with hull lifts sawed .. 7.40 
Vanhattan, the Indianapolis, and the Sea D. Spanish galleon ship model, 24 in 
Witch. These are very small and require long. All the raw materials (except paints), 
few tools beyond a pocketknife, a few single- | Blueprints Nos. 46 and 47, and a booklet 6.45 
edged razor blades, and a pair of pliers. Even DD. Same with hull blocks shaped. . 6.9 
boys of thirteen and fourteen can make the E. Battleship model, U.S.S. Texas, 3 ft. 
first two without difficulty. long. All the raw materials — paints 

From one of these simple models, the be- and Blueprints Nos. 197 to 200...... 6.95 
ginner can advance to the Spanish galleon, EE. Same with hull lifts poner . 745 
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FLOOR VARNISH 


When we say no polishing, we mean NO 

POLISHING. ‘61°’ requires no attention for 

s. Dries in 4 hours with a rich, NON- 

P luster. It is heelproof, marproof and 

woterproof! Get it at paint and hardware ‘ 
tores. Pratt & Lambert-Inc., Buffalo, N. Y. A 


TT & LAMBERT 


NISH PRODUCTS 








Just Off 
the Press! 


Investigate the su 
perior merit and great 
values presented by the 
rescent line of wood working 
machines for the home we rk shop, 
ries and for portable use 






i ll Saws—Saw Tables 

Tointers—Shapers—Band Saws 
Grinders—Borers and Mortisers 
sal Wood Workers. Crescent Ma 





' designed and built by a com 
a aking wood working machinery for 
at orn I I lly meet the require 
) | ular users who want 
: thor oushiy depend 
ani rite at once. Your 
as l ailed promptly. 
ee | The elaine ihies Co. 
FREE! 616 Cherry Ave., Leetonia. Ohio 





m1 xx 


FORMS TO CAST LEAD SOLDIERS, INDIANS, TRAPPERS, 

wild and Farm Animals. 222 Wonderfu! “‘True to Life’’ 

es Easy and inexpensive to make. I furnish al! necessary 
Ser Stamp for Illustrated Catalogue. 


Henry C. Schiercke, Ghent, New York 





Automobile Racing—NEW BOOK! 


dirt and champion 
and bodies 


ustrations, of 
iver How to build cars 
rs to 120 m.p.h. racers. Answers all 
questions on speeding up 
cars ; superchargers revs 
balance 


q NOW 
F. Kuns, Dept. 
sonville, Cincinnati, 





Ohio 
















**The Puzzlemaker’’ 
plier saw- Cuts Wood 
2’ Thick 








metal ¢ onstructio m. 
h, 6‘ in, table 





aw. Send3cstamp 


ne all our tools 
PTF xa) 4905. Paul Street, Rochester, N.Y. 





hy SEND NO Free catalog shows how to 
He MONEY! enjoy this 2000-mile range 
home and car set 30 DAYS FREE. Get 
police calls! YEAR GUARANTEE, RCA 
licensed. Retail value $25. Write toda 
\gent samples free.) GOLDENTONE 
RADIO MFG. CO., Dept. 4, 4185 Oak 
1 1 Blyd., Detroit, M 


Aly 
Mi 


tise; 


Ss mention PopuLar SCIENCE 
'1LY when answering adver- 
ents in this magazine. 





iature clipper ship 


model 12 in. long, and Blueprint No. 204. 


long, and Blueprints Nos. 


materials 


221 and 222. 


all. Ready 


cluded 


top 


KIT J 


Materials for a min- 








KIT A 
F. Liner Manhattan. All raw materials 
(except paints) for a simplified miniature 


1.00 

G. Elizabethan galleon Revenge. All raw 
materials (except paints) for a model 25 in. 
206 to 209.. 6.7: 
GG. Same with hull blocks shaped. 7.2 
H. Cruiser U.S.S. Indianapolis. All raw 
(with enamels) for a_ simplified 
12-in. model, and Blueprint No. 216.. 1.50 

J. Clipper ship Sea Witch. All raw mate 
rials (except paints) for a simplified 13-in. 


wm nm 


model, with Diueprint......i..ccesees 1.50 
L. Farragut’s flagship Hartford, a steam- 
and-sail sloop-of-war. All raw materials 


(except paints) and special Blueprints Nos 
The hull is 33% in. long, and 


the over-all length is 41 in. ........... 7.95 
LL. Same with hull lifts sawed 8.45 
No. 2. Solid mahogany tray-top table 

23 in. high with a 15 in. diameter top. Ready 

to assemble, but without finishes...... 5.40 


No. 4. 


in. long, 


Solid mahogany book trough 221% 
91% in. wide, and 2434 in. high over 
to assemble, with finishes.. 5.30 


No. 5. Solid rock maple hanging wall 
rack with one drawer, 19'4 in. wide, 33% 
in. high. Ready to assemble and stain in- 


ay ES ORO, ober Ee eee a 3.59 
No. 6. Solid rock maple butterfly table, 
19 by 22 i height 22% in. Ready to 


assemble and stain included.......... 6.90 


Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N. Y. 


Please send me Kit... 


which I inclose $ . (or send C. O. D. [)) 


Name 
Address 
| Ci ; aansine ‘ State 
| (Please print name very clearly.) 
| 
| Note: Prices of all kits except F, H, and J are 


50 cents higher west of the Mississippi River 
because of heavy shipping charges. We prepay 
the postage on both cash orders and C. O. D. 
orders, but if you order C. O. D. you will have 

to pay on delivery the extra charges made by 
the Post Office, which amount to 28 cents. Kits | 
F, H, and J cannot be sent C. O. D. This 
offer is made only in the United States 


















































TRAINS 
UNRULY 
HAIR 


—to stay put? 


Costs but a few cents to use 
—a bottle lasts for months 


ly YOUR HAIR difficult to keep in 
place ? Does it lack natural gloss and 
lustre? 

It is very easy to give your hair that 
rich, glossy and orderly appearance so 
essential to well-gri romed boys. Just rub 
a little Glostora through your hair once 
or twice a week—or after shampooing, 
and your hair will then stay, each day, 
just as you comb it. 


Glostora softens the hair and makes it 


pliable. Then, even stubborn hair will 
stay in place of its own accord. 
It gives your hair that natural, rich, 


well-groomed effect, instead of leaving it 
stiff and artificial looking as waxy pastes 
and creams do. 

Glostora also keeps the scalp soft, and 
the hair healthy by restoring the natural 


oils from which the hair derives its 
health, life, gloss and lustre. 
Try it! See how easy it is to keep your 


hair combed any style 
you like, whether 
parted on the side, in 
the center or brushed 
straight back. 

A large bottle of 
§ Glostora costs but a 
“ he ,| trifleatany drug store 
: and will last for 
months. 


Glostora 


FOR THEHAIR 



































































Try YOUR Hand 
At Making This Smart 
New BRACELET 


Or 
This 





One PieceCopper BOWL 


a 





Send 10c For Complete 


Blue Prints and Instructions 
Ask For Bulletin No.1 P. S. 


“Bow subjects are exclusive designs 
by a prominent artist craftsman. 
They are entirely new and fashionable, 
and any one of reasonable skill can make 
them with few tools. The Bracelet can be 
made of sterling silver or nickel silver 
(German Silver), either by saw piercing 
the design or by etching it. Directions 
for both operations are given. The Bowl, 
including its legs, is hand hammered 
from a single piece of sheet copper (no 
soldering). The Bulletin gives directions 
for tools required, some of which most 
home craftsmen already own, 
oO — 

DIXON TOOLS for Art Metal Crafts are professional 
toolsused throughout the jewelry and silversmith 





ing industries, and in the metalcraft courses of 
foremost schools and colleges 


We send the complete Dixon 240 
page Illustrated Too! Catalog FREE 
to HOME WORKSHOP CLUBS. It 
will also be forwarded to individu 
al craftsmen sending 50c to pay 
smal! part of cost and shipping 
charges™with understanding that 
amount will be rebated on any 
purchase of $5.00 or more within 
one year 


WILLIAM DIXON INCORPORATED 
36 E. Kinney St., Newark, N. J. 
New York Salesroom, 110 Fulton Street 
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Latest Balloon Tire 

You can save about BIKES 
buying direct now before prices goup 
—and get MEAD quality. But hurry! 
Our Great NEW FREE! 
Color CATALOG ® 
Write for Free copy OS —— 
showing new Mead 
Ranger models, ¥ 
marvelous new prices 
and epecial offers! 
DIRECT TO RIDER! We ghip on seprov 
—— r yd 
Road Test at home—return at our « hg * 
not satisfied Genuine Mead bicycles from 
$19.95 up. Get our marvelous offers and terms. 
Tires lamps, horns, wheels, parts, equip- 


ment at half usual price. 


Mea 









Rid 
CYCLE COMPANY {ucer, 8\/ ) 
DEPT.F-251CHICAGO WANTED! 
















BUILDING TRESTLE FOR MODEL RAILWAY 


4 VERY miniature railroad needs at least 

one bridge on the system. As our road 
is in the pioneer stage of construction, the 
old-fashioned pile trestle will probably be 


the best type to start with. True, these 
structures are obsolete on an_ up-to-date 
main line, but they make a model more 


picturesque and will be entirely appropriate 
on a branch line or “mountain division.” 
Dowel sticks are the most popular material 
for the piling, but a more realistic effect may 
be obtained if small, straight willow branches 
are used. The branches should be peeled 
and thoroughly dried. And don’t forget that 
the small end of the pile goes down. Sway 
braces and longitudinal bracing may be made 
of wood or cardboard. Note that the sketch 
shows two sets of three 9 by 18 in. stringers 






























at each side of the trestle. It probabl 
be more convenient in making a small-scale 
model to substitute one solid strip for each set 

The length of the trestle has not been 
shown on the drawing for the reason that 
as many 15-ft. spans may be used as desired 
The dimensions given are all full size, la 
scale in feet has been provided so that a 
model can easily be built to any desired scale 
depending upon the track gage of the railway. 
The dump boards at the end of the trest! 
are usually secondhand timbers of any size, 
provided, of course, they are sufficiently long 
to hold the embankment away from the end 
bents. 

The whole structure should be finished 
with a silver gray stain to give it a weathered 


look.—J. W. CLEMENT. 
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ELEVATION, END BENT 
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DETAIL SHOWING 
GUARD TIMBERS, TIES, 
CAP, AND STRINGERS 


ELEVATION,CENTER BENTS, 
SWAY BRACES OMITTED 


These drawings show the construction of an actual trestle such as the one in the phot 


and the full-size dimensions are indicated. 


From these a model can be built to sca! 


A SAFE WAY TO WIRE MODEL SWITCHES 


Ox my model railway system a num 
ber of accidents occurred at one of the 
switches, and finally a car was ruined. I 






7 GREEN LAMP 
1 T| REOLAMP 
7 i 2) — 





then installed the wiring shown in the 
accompanying diagram. This is an ec- 
onomical method of preventing accidents 
ind adds realism to the track layout. 

One wire is connected to the green lamp 
on the first track, which, of course, must be 
insulated or isolated, and to the third rail ot 
the same section, and also to the red lamp on 
the second track. A second wire connects 
the red lamp on the first track and the green 
lamp on the second track, and runs to the 
isolated third-rail section of the second track 
Be sure that the isolated sections are long 
enough to let the train roll to a stop before 

reaches the end of the section For my 
panel board I use a single-pole, double-throw 
switch.—LEONARD BLAND 







GREEN LAMP 
RED LAMP 





RUBBER BANDS REPLACE SCREEN-DOOR SPRING 


A coop substitute for a long coiled screen- 


door spring can be made from several large 
rubber bands cut from heavy tire inner tube, 
looped together end to end. The rubber 
bands should be at least ™% or 34 in. wide. 


+ 


~ Ss 
—_S 
CONNECTED TO c~ 
SOURCE OF SUPPLY | 
OR LIVE THIRD RAIL 
Although the wiring of this model rai 
switch looks complicated, it is quite « 
to install and makes accidents imposs 
One end, of course, is secured to the screw 
eve or hook in the door, and the other to 


the door casing. This arrangement is «abs0- 
lutely quiet in action, and the rubber does 
not damage the door.—R. R. RUNDELL. 
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MAGNETIC COUPLER FOR ¢ 
MODEL SWITCH ENGINE Qe & ri ric eet 
MODEL switcl gine built by the 
A ara has, py S al tele, ean Mortising, Routing, Drilling, Carv- 


ers Which operate automatically. Such ing, Sanding, Shaping, and 


will not, of course, handle heavy 


( rs e 
tr but switching operations may be car- Surface Grinding 
ried on in a realistic manner with single cars, HIS remarkable new “Detta” Bench Type Drill 
or h two cars coupled together. The sys- Press is really seven tools in one! These are the major 
tet ; best adapted to electric-type locomo- operations you can perform efficiently on this amazing 
as iving remotely controlled Teverse The 7-in-one motor-driven tool which is built to stand up under 
Y - . S : : heavy production work—yet is priced so low as to be within 
the reach of every home workshop owner. A brand new 


TO THIRD-RAIL SHOE “Delta” model, a quality tool throughout—with numerous 
interesting features. For full details mail coupon TODAY! 


A Complete Line of Motor- Driven 
WOODWORKING TOOLS! 


‘Delta’? Woodworking Units are convenient, portable, and com 
pact. All are available in a large variety of combinations and at 
prices to fit all needs. The ‘‘Delta’’ line includes: Jointers, Band 
Saws, Scroll Saws, Circular Saws, Woodturning Lathes, Drill 
Presses, Boring, Routing, Sanding, and Mortising Attachments— 
and a full line of accessories. 


FREE Catalog 


Describes the latest developments in motor-driven wood- 
working equipment at the astonishingly low ‘‘Delta’’ price 
levels. Completely illustrated. Also full details of 10-DAY 


EXTENDED 
— MAGNET 



















































































nd painted neatly. The sharp points - 
bottom are driven slightly into the igen te a te Rule 


is a combination Mannheim, Polymet 


7 TRIAL offer and ‘‘Easy’’ Payment Plans. Mail the coupon. 
DELTA MFG. CO., 3775 North Holton Street 
Dept. B434 Milwaukee, Wisconsin 
ed 
DELTA MFG. CO., 3775 North Holton Street 
Dept. B434 Milwaukee, Wisconsin 
Model locomotive with a magnetic coupler Please place me, without obligation, on mailing list to 
. : ; ; eceive : 934 “Delta’’ Catalog o f y - 
t works automatically for switching cars at tg Bt gy prod ee ae, eT ten 
Offer and Easy Payment Plans 
egular coupler may be retained at the rear Name Age 
er d the magnetic device installed in front. AdAvean 
Sufticient space must be available to mount City nari 
ll electromagnet between the motor 
ind the pilot, with the pole piece —— 
ting through the upper part of the 
Ii the latter is of sheet metal, the re- Lents Wanted to Sell 
opening can be cut without difficulty. IR DOL IA MYUAAA AURA A 
magnet may consist of about 300 turns 12 1 . “ 
ge : - F and in. , . a selling sensation! \ 
of No. 28 enameled wire wound on a lamin . ‘ great money maker! It. sells 
ted core of tin or transformer iron. For an | Flying > Your Choice of 12 sight! Everybody buys! Get 
( “age locomotive, a suitable cross section | Different Models this while it’s H-O-T! 
A . ° | 
r the magnet core is 3¢ by 3 in. One end | SCALE MODELS 2: S08 PROFITS FOR VOU! 
the wv ‘ne ic o . ~ Sons » | Fall fusel Models, teed to fly, Each co 78” Rule open Bakelite Cas¢ 
W inding ] grounde d to the lrame ’ plete in Construction Kit with all robs AO coer teen Cc Automatic Push $2.75 aa 
ther connected to the third-rail roller. | nd Plans and Instructions. eusttieinnn, Goan 72” Rule Enclosed | Bakelite 
: . re urtiss ‘‘He iver’’ ipla Case ’ush-and Pu 3.00 doz 
oupling is accomplished when the pole | [Monocoupe ‘Sparrow Hawk Puss Moth ered aaa RR glee we tn Seah sae 
: - 'olis i er okke - i or + . . . pe : 
makes contact with the coupler of a Boeing Fighter Sopwith camel” New Bulletin Push and Pull $3.25 doz 
| ; hen © } : Z “thie is " Heath Parasol British S.E.5 Order at least one dozen at 
in be released by cutting off the IDEAL AEROPLANE & SUPPLY COMPANY, Inc. once—RUSH $1.00 and we 
while the engine is pushing the car, | 28 West 19th Street New York, N. Y. “ se J pont , Lore HURRY | 
- "at Cs e¢ above 7 
t the latter coasts out of range ol the - —————— - — EMPIRE MERCHANDISE CORP 
CHARLES D. SAVAGE. HIP ‘ ‘ fe)>)an ITTINGS Dept. 31, 259 Canal St., New York, N. Y. 
a —— = 
\ & em — 
; forni —— - 
MODEL PULLMAN SEATS Build the 4-mast Barque, California NOW = 
MADE IN ONE PIECE Accurate, detailed blue prints of this handsome, steel barque. | Amazing NEW SELF-FILLING 
Complete fittings and construction sets 
P “417 ‘ oo - - for steam trawler and other popular 
4 T Ht model railroad builder who con- | modelsincluding the ‘‘ Hartford’’ Sead FOUNTAIN PEN only $ | 50 
‘ icts his own Pullman coaches finds it ae (coin) for new illustrated cata- rc new secless vacuum self-filling pen at enewlow, a 
ob to mak > th > seats Th > sk »t “h » | S- | in same size barrel. Ink is visible through non-breaka 
Z ake ¢ ec 1 sKe-ChHeS A. J. FISHER ent reservoir. Guaranteed 14 kt. solid gold pen with he ( 
} show how I cut and bend the seats 1002-2 Etowah Ave. Royal Oak, Mich, Sips Bi pine Ray eB ag at this special price of $1.50 postpaid 
heet metal. Each set is made from one RELIABLE PEN CO.. 15 Park Row, New Vork, N. V. 
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ake Your Own Electric Motor 


Runs on 110 A.C. or D.C. current. Vari- 




























— ric, Log-Log Sinary, Add and Sub- 
. able speed and reversible up to 6,000 tract Slide Kule, It will instantly add, 
eA p 
> is i ade ubtract, multiply and divide any com 
r - R. P.M. This motor is made from a 2A pag ; "a tanga? nb 
> . ~ said Yy H.P Model T generator which can be bought mixed sumbe vs eed decien “a Gives 
NG }- _* ~~ y -¢, for50e at any auto wrecking Co. You every root and power, also Logs, Sines 
S L-*1 > zJ | $2.50 use the same field coil — the only ope ggg gre Fg ves 745, yt 
| ~] j es change isin the armature and brushes. Send for this plan proved and adopted by colleges. Price 
= . a and instructions; so simple any boy can understand. $2.00 with instructions $1 pO rip rahe idCase 
@ ¥ @!As° brings you complete plan. No additional cost. Address aigne Free. GILSON SLIDE RULE 
- 7 RAND COMPANY, 2006-A Grand, Kansas City, Mo. (Patented 1-17-22) CO., Stuart, Florida 
: i 
JM... T_I7.@ - —— 
Ye. ae. ~ 
< = cn er 2) FINISHED | 
‘DR - AND EW DOICE-CRANE JTILTING ARBOR SAW! 





TURNED UPRIGHT 
With all of the desirable features you can think of 


le method of cutting and bending mini- % MAMMOTH CUTOFF CAPACITY % LOW PRIC 
its for use in a model Pullman car - 


Any craftsman who knows will tell 
} t off ca 








ck ing i ity. This new 
hold the seat firmly. It is best to hoes 't. ae ee <Page BaP 
ittern very carefully from thin tin including patented Tilting Arbor. A Big Value 
can be laid down and marked Free Catalog Gives Full Details 
I cut the metal in 3%-in. strips, Investigate this new saw before you buy, Learn all abou 
l7 ott 


mut ji feature 

orre seatc f ct: vache capacity, ete. Catalog also tells about 17 her Boice-Crane ‘Tool 
( rrect tor = for standard gage Write us or see your dealer for a copy. It’s free pe 
O” gage Pullmans, the stock 
smaller—Boyp J. McWuorter. 
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HOME WORKSHOP SAWS 





Made by DISSTON in U.S. A. 


. 2». either Cross-cut or 
Rip, or Combination—to 
fit your bench saw..... 


‘S, 


Here’s an amazing value in circular saws 
for homecrafters, and others who have 
small bench saws—circular saws made 
by Disston at prices you will be glad to 
pay. See them at your dealer’s; if he does 
not have them, write giving his name 
and we will see that you are supplied. 


Cross-cut or Rip or Combination type 


6” 1.” hole........$1.15 







Made 


i 1,” hole........$1.50 only m 
8” 12", 54" hole... .$1.65 Pp 


10” "5 3,” hole. eee $2.10 holes 


Prices slightly higher in Canada 


Write for free copy of ‘‘Disston Saw, Tool and 
File Manual’ which tells how to set and file saws 
ind how to choose and use tools. 


Henry Disston & Sons, Inc. 
410 Tacony, Philadelphia, U. S. A. 


Canadian Factory: Toronto 


GO TO HIGH SCHOOL 
AT HOME  bgiv. 








Mat ) ation =you 

l. study t ! t ! pare 
t Your e of ibjects. + * 
Expert instruction Pers 1 service You make quick 
! r because you are in a class by yourself. Diploma. 
Mail coupon today for interesting FREE BOOKLET. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





“TheUniversal University’ Box 7683-G, Scranton, Pa. 
Without cost or obligation, please send me full 
I t I have checked— 


|} High School Course 
English Bookkeeping 
Civil Service }) Salesmanship 


[} Accounting 
Advertising 














The 9” South 
is a bac k-geared screw cutting lathe. 
Has 3,” hole in spindle; six spindle 
sp« eds compound rest; 
set-over tailstock for taper turning Bed lengths 
2’ to 4’. 3’ size weighs 325 lbs. Write for new Catalog 
No. 39 showing 18 other models of 9” Lathes as low 
as $108 Sent free, postpaid, on request. 


South Bend Lathe Works 7 


845 BE. Madison St., South Bend, Ind. 


$Q45 





as shown 
gr idua ted 
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> wing w t athe, $4 t netal work 


° w“ ‘ esta nucking 
as ert aw, $4 American Machine & 
Tool Co., 200 Broadway, Dept. P. B. New York 


Bend ‘‘Toolmaker” 


| THE NATIONAL HOMEWORKSHOP GUILD 


(Continued from page 69) 


both amateur and professional mechanics, this 
method of furthering the movement should be 
helpful both to those who wish to organize a 
club and to those who cannot spare the time 
to do that but would like to join a club when 
one is formed in their neighborhood. Pay a 
visit to your hardware dealer and talk it over 
with him. He will be able to tell you if a 
club is being formed in your locality and will 
have other information of importance. 
“Hardware Age,” leading magazine in the 
hardware trade, has actively helped to ar- 
range for the codperation of hardware dealers 
and has published a comprehensive article 
about the purposes and advantages of the 
Guild. Through “Hardware Age” and the 
hardware dealers, it is hoped to reach many 
amateur craftsmen who otherwise might not 
know about the formation of the Guild. 
One of the new clubs, the Peekskill Home- 
workshop Club, of 
a, & t.. ee 


the home of K. C. Bates, the secretary, a 
next meeting in the local high school. Harold 
Eaton, an instructor of craftwork at the hig 
school, is one of the members of the club 
This club was one of the first to prepare 
printed stationery of its own. 

The Guild, in its various bulletins, has not 
offered suggestions for the stationery of !ocal 
clubs, but it is obviously a great advantage 
for a club to have a neat letterhead for alj 
official correspondence. The Guild is having 
line cuts (engravings) made of the ofticial 
seal as it appears on its own stationery. These 
can be obtained by the local clubs at cost 
from national headquarters. The use of th 
seal with plain, neat type and a good quality 
of paper will make a club letterhead oi ex- 
cellent appearance. 

E. Raymond DeLong, secretary oj the 
Guild, has answered a number of new ques 

tions. One that is 





mustered nineteen 
charter members at 
its first meeting, and 
the Arts and Crafts 
Club at Menomonie, 
Wisc., reported that 
fifteen charter mem 
bers attended its or- 
ganization meeting. 

Other clubs previ 
ously formed also 
notified national | 
headquarters of the | 
addition of new 
members. Except for 
the original club at 
Rockford, the To 
peka Homework 
shop Club, of Tope 
ka, Kans., now has 
the largest merober 
ship with thirty-one 
on its roll, but sev- 
eral clubs are creep- 
ing up on it 

The Topeka Club 
played Santa Claus 
at the Shawnee 
County Parental 
Home and distributed fifty toy airplanes, 
doll beds, wagons, and other wheeled toys 
This club meets at the Chamber of Commerce 
in Topeka and has had informative demon 
strations’ on craftwork by Fred Jepson and 
\. W. Larson, industrial arts instructors in 
the Topeka public The members 
have already made tentative plans for start 
ing the production of toys for next Christmas 
so that members can work on the projects 
whenever they have any spare time through 
the vear 

The Amarillo Homeworkshop Club, of 
\marillo, Texas, coOperated with the local 
fire department, which annually collects and 
repairs old toys for Christmas distribution 
Club members made about 100 new toys to 
be added to the ones repaired by the firemen 
Wives of the members prepared the mattresses 
for the doll cribs, the material being supplied 
mattress factory. Some of the small 
mattress covers were decorated with a beau 
tiful design, the work being done by a printer 
who belongs to the club. Wives of the mem- 
bers also dressed twenty-five dolls which are 
not shown in the photograph on page 69. The 
lumber used for most of the toys was taken 
from apple boxes. The guns shown at the top 
of the photograph shoot rubber bands made 
from old inner tubes. To make so many toys 
in such a short time was a remarkable demon 
tration of industry and enthusiasm on the 
part of the club members 

The Morristown Homeworkshop Club, of 
Morristown, N. J., held its first meeting in 





of your town, a 


Raymond 
National 


schools. 


by a 


© This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 


WHAT IS 


our Club 


DOING? 


SECRETARIES Of local home workshop 
clubs should report all interesting ac- 
tivities to Guild headquarters 
in notices of special programs, demon- 
strations, and addresses 
leading surgeon, or 
some other prominent man joins your 
| club, that is news worth publishing. 
Mail all such notes promptly to E. 
DeLong, 
Homeworkshop Guild, 312 
Harper Avenue, Rockford, Ill. Ex 
tracts from these reports will be pub- 
lished every month 
umns of PoPULAR SCIENCE MONTHLY. 


asked repeatedly jis: 
Does the guild rec- 
ognize all branches 
of homecraft work? 
The answer, of 
course, is yes. He 
has stressed the fact 
that diversified hob- 
bies in a club are to 
| be desired as they 
stimulate interest, 
are educational, and 
appeal to the true 
homecrafter, who is 
usually eager to ac- 
quire a_ knowledge 
of craftwork other 
than his own partic- 
ular hobby. Many 
a man has tried only 
one or two special 
ties in the home 
workshop field, and 
until he knows more 
about the hundred 
and one other 
branches he cannot 
be sure that h 
chosen the pa 
lar type of work 
which will give him the most enjoyment 

Some requests are made for recommenda 
tions as to the best brands of tools and equip- 
ment to be purchased 


Send 


If the mayor 


secretary of the 


in the Guild col- 





As the Guild el 
tirely noncommercial, it can make no special 
recommendations. Its attitude in regard t 
manufactured products obviously must be 
one of complete impartiality. 

It should be repeated that clubs 
formed in Canada for affiliation with the 


) 


ma be 


Guild 
Since the March issue went to press, the 
following clubs have been organized 
Antioch Homeworkshop Club, Antioch, 
Calif—R. H. Cameron, president; Mott 


Pridgen, secretary; B. L. Jackson, treasurer 
Arts and Crafts Club, Menomonie, Wise.— 
Harry A. Beach, president; Norman A. Jen- 
sen, secretary ; Hartvick J. Dotseth, treasurer 
Billings Homeworkshop Club, Billings, 
Mont.—Thomas A. Purcell, president; Ellis 
Marshall, secretary; Cecil Farris, treasure 
Bristol Homeworkshop Club, Bristol, Conn 
—John Wilson, president; Reginald C. Mor 
rell, secretary; Dr. J. S. Wilson, treasurer 
Chevenne Hobby Club, Cheyenne, Wyo.— 


William F. Winkle, president; Edward L 
Kopp, Jr., secretary-treasurer. 
Craftsman’s Homeworkshop Club, >t 


Louis, Okla —E. W. Pearce, chairman; John 
H. Gilmore, vice chairman; Bruce McClatiin, 
secretary-treasurer. 

Eastchester Homeworkshop Club, New 
York, N. Y¥—John LaRusso, pre nt, 
Anthony Nicosia, (Continued on page 
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HAENEL 
“4090 SHOT” 
REPEATER 


jel 1934 Haenel 
pistol Sturdy, 
nstruction, easy 
ver, 100 shot mag- 















target. Powerful for small 
or Nickel finish. shoots 
hot Weight 18 oz. FREE— 


Targets, Leather Holster. 
“deposit on C.. oO. D. 
‘olta, Rifles, Binocula 


HUDSON SPORTING G GOODS, P.- 52 WARREN ST., NEW YORK 


NO W—A \ Slide Rule for 50c 





g in genuine leather case with instruction booklet. Cel- 
metal frame—will not warp—constant friction. Special 
fer to Popular Science Readers—Send Money Order 
tamps) to receive by return mail an indestructible slide 
ordinary costs!! Made in U A 


ECO 239 John Street, Bridgeport, Conn. 





“ait, WHAT CAN YOU DO 
cepied ~— WITH ONE INCH? 


cee pted 
igazine. 
rtisements of one or two inches produce re- 
many times their cost for hundreds of compa- 
dividuals who have novelties, scientific or me- 
uipment, tools, games, puzzles, etc., to sell, 
oking for age nts. Inch advertiseme nts like 
They pay well because they are seen and AC 
e-awake men every month. Interested parties are 
add eo e Advertising Department, Popular Science 
M 81 Ke Ave., New York, N. Y. 














ers of any kind ush your order today! 


iar Bill ‘to JIM DANDY, Box 125-B, Wausau, Wis. 


PLUMBER—PLY WOOD 


Stock dependable to your most exact- 
nts in quality for grade, texture and 
now available to you in more than fifty 

of Domestic & Foreign Woods ” Write for 





FRANK PAXTON LUMBER CO. 
34th & Brighton Ist & Kansas Ave. 
Denver, Colo. Kansas City, Kans. 








Locomotives - ee: Ships - -Yachts | 


Ao illustrated, 


cmaiogne (Ba ett-Lowke Ltd 
ok} ering , railways, 


team locomoti 





eds Model Co A hand book of 
large radius track tations and 


t (Bassett-Lowke, Ltd.): 94 pepe illustrated 
t engine boilers, constructk sets. Price 
handsomely printed on heavy paper. 


SILVERMINE ASSOCIATES, NORWALK, CONN. 











NEW BOAT ons. 


ag ad big money on & ach 18 Ib. Mead 

AK you easily a moms at home 
tre shear “cut-to-fit’’ 
Kit, $15.75. F.O.B Pact ry 2-Seater, 





GIVEN! $19.50). Can't sink. Seaworthy. Fast! 

Snappiestthing afi t (Complete Sail 

$6 Double- ing Rig, a few do extra). Rush 

blade paddle lOc f . illustr ated folder and Free 
W given wit $6 Ps e Offe 

r Ki- Yak MEAD. GLIDERS, 12 S. Market, 

f vou hurry! Dept. CHICAGO, ILL. 


AUTOMOBILE COMPASS 


Have you ever taken the wrong road 
and traveled many miles before di 

overing your mistake? This new AIR 
PLANE TYPE COMPASS constantly 
tells your direction of Bri ie Stick 
to windshield. ta diameter 
Only $1.50 POSTP AID. SATISFAC 

TION GUARANTEED or your money 
refunded if returned within ten days. 


AGENTS WANTED! 









1934 C atalogue Geacetinng latent and 
del Railroac 


Ra ilroad a Siakers 


f World's. Fait om 
y “American Model Railroad Co. 
New Reshathe. N. Y. 


Send 
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ys mention PoPpULAR SCIENCE 
iiLY when answering adver- 
ents in this magazine. 


BIG MONEY Assembling 


HULL MFG. CO., Box 246-E4, WARREN, OHIO. 





HOMEWORKSHOP GUILD 


(Continued from page 100) 


secretary-treasurer; Philip Schmitt, librarian. 

Elizabeth Homeworkshop Guild, Elizabeth, 
N. J.—William A. Molyneux, president; 
Walter I. Howland, secretary-treasurer. 

Fairmont Homecraft Club, Fairmont, 
W. Va.—George L. Davis, president; Archie 
D. Koon, vice president; Walter Swisher, 
secretary-treasurer. 

Fargo Homecraft Guild, Fargo, N. D.— 
A. L. Dewey, president; B. N. McCaul, vice 
president; John C. Pollock, secretary-treas- 
urer. 

Goodyear Homecraft Club, Akron, Ohio— 
L. N. Flatten, president; H. T. Richert, 
tary; A. B. Robinson, treasurer. 

Ithaca Homeworkshop Club, Ithaca, N. Y. 


secre- 


—R. J. Hutchinson, president; E. J. Wood- 

ams, vice president; W. H. Elwood, secre- 

tary; Harvey Seaburg, treasurer. 
Jacksonville Homeworkshop Club, Jack- 


sonville, Fla—A. 
Meredith, 


B. Russell, president; A. P. 
secretary; R. A. Yockey, treasurer. 

Jersey City Homeworkshop Club, Jersey 
City, N. J—Robert F. Davison, president; 
William T. Davin, secretary; William H. Sid- 
dons, Jr., treasurer. 

Lansdale Homeworkshop Club, 
Pa.—Charles Weitz, president; 
Fisher, secretary-treasurer. 

McKeesport Homeworkshop Club, McKees- 
port, Pa—Emil M. Shidel, president; Rich- 
ard Bevan, secretary; Paul Heptig, treasurer. 

Madison Homeworkshop Club, Madison, 
Wisc.—John S. Moore, president; Charles A. 
Achtenberg, secretary-treasurer. 

Norwood Homeworkshop Club, 
Ohio—Larry Weber, secretary. 

Peekskill Homeworkshop Club, Peekskill, 
N. ¥Y—Edwin McKinley, president; Harry 
Sinclair, vice president; Louis Hof, secretary ; 
Raymond W. Ogden, treasurer 

Snoqualmie Homeworkshop ¢ 


Lansdale, 
Lester L. 


Norwood, 


‘lub, Snoqual- 


mie, Wash.—William M. Cowell, president; 
E. J. Roberts, secretary; Lloyd Leake, treas- 
urer. 

Spokane Homecrafters, Spokane, Wash. 


W. E. Mitchell, president; W. 
president; Robert E. Pence, 


R. Greene, vice 
Secretary -treas- 


urer. 

Tipanogus Homeworkshop Club, Provo, 
Utah—Dr. Albert R. Taylor, president; Mil 
ton Marshall, vice president ; Ramona F. Cot 
tam, secretary-treasurer. 

Two Rivers Homeworkshop Club, Two 
Rivers, Wisc.—Andrew Demcak, president ; 
Roland Bleser, secretary; Laurence Seefeldt, 


treasurer 

Warren Homeworkshop Club, Warren, 
Ohio—P. W. Busefink, president; M. H. 
Post, secretary; John Finta, treasurer. 

Requests for information in regard to form 
ing local clubs have now been received from 
every state in the Union and from Canada, 
Hawaii, and Porto Rico. If you wish to know 
more about the Guild, fill out the coupon 
below and send it in 


National Homeworkshop Guild 
c/o Popular Science Monthly 
381 Fourth Avenue, New York, N. Y. 


club | 





I am interested in the home workshop 
- 1 and wish to know what the National Home 
rkshop Guild will do for me. Please send me 
this information in the large self-addressed 
and stamped envelope I am inclosing 
Name 
Addre 
( State 
(Please print ver ear 





BI 
PRIZES 


Don’t Miss This 
Great Chance to 


a U.S. Golden Flash Bike 
or other VALUABLE 


U. S. Golden Flash Bicycle 
Pair of U.S. Chain Tread Bicycle Tires 


Electric-Horn Electric Headlight 


Four prizes every month will be given t¢ 
boys and girls who write the most interest- 
ing story on “‘My Adventure on a Bicycle,” 
or the one best illustrating the value of the 
bicycle, will win each month, in order of 
merit. First prize-winning story will be 
printed in Open Road for Boys, with picture 
of winner. 


Read These Rules and Start NOW 


Anyone under 18 years of age eligible. Manuscripts 
must be less than 300 words, written in ink or type- 
writer, on one side of paper only. Mail story with 
coupon below or copy of one properly filled out to 
address thereon. 

Each story must be a true experience of the 
writer or some one he knows. Literary ability not 
necessary, as stories are judged for interest only. 
Complete details every month printed in Open 
Road. Last date to mail letters this month, April 30. 


Why Experts Choose 
U. S. Giant Chain Bicycle Tires 


Leading manufacturers select U. S. Chain Tread 
Tires as factory equipment because experts have 
found them the best. 

The following features are built into every tire... 
NON SKID TREAD for safety . . . THREE 
PLIES of strong fabric for durability . .. FLAN- 
NEL RIM STRIP to prevent creeping ... and 
PERMANENT WHITE SIDEWALLS with 
EBONY BLACK TREAD for appearance. 

Don’t let anyone talk you into using any other 
tire. Follow the EXPERTS 
and insist on U. S. Chain 
Treads. It pays. 


United States 
Rubber Company 
@® 






Reet alll han 
U. S. RUBBER COMPANY 

Bicycle Tire Division 
1790 Broadway, New York City 
Gentlemen: Attached to this coupon is my 
true story: 
Le Te eee rr 
pg a ; ee St. 
City.. . State 


Name of Nearest U. S. Bicycle Tire Dealer: 
Dealer’s Name 


Dealer’s Address 
To the best of my knowledge this story is true. 


Signed (Parent or Guardian). . 
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LUSTAQUIK FINISH 


A Smooth 

) Quick Drying 
namel 

for Furniture 


_ and Woodwork 


Easy to apply with a brush 
WSTAQUIK rad 
FINISH 


completely self smooth- 
ing and never leaves ridges 
or brush marks. The result 
is as smooth as a mirror. 
Extremely durable, wash- 


able — and waterproof. It 
Send for booklet 
"Home Color Styles 


It’s tree. 


dries hard in four hours. 


Sixteen beautiful colors. 


BOSTON VARNISH COMPANY 
365 Everett Station, Boston, Mass. 














WORKACE BAND-SCROLL SAW 


Does All — sapien 


i 


S ( YO! NO 
SANGER NEED TWO MACHINGS Does t 
. S i Band Saw. O 
1 uv R ICR M 
Wilcox & 
-. D. WALLACE g C0. ay 8 Aves 
Chicago, tl. 











NEW LOW PRICES! 











I 
98e I 
$1.25 j 
‘ I ~ 
$1.75 \\ 
I $2.7 
‘ 
BAYLE’S GEE-BEE, $1.50 $ KB $4.9 
a1) 
7 
Cleveland Model & Supply Co., Inc. 
Cleveland, Ohio, U. S. A. 


1866584 West 57th St. 
METAL-WORKING 


LATHE 


re sw tat et 2 able at wt ‘ 
AMERICAN MACHINE & TOOL CO, Dept. 09 200 Broadway, New York 








MASTS AND SPARS FOR THE HARTFORD — 


(Continued 























boom hangs from the bowsprit cap with 
an eye-bolt. It is thickest two-thirds of 
the way down. It has two cleat bands 
and an eye band at the end. I made the 
cleats by flattening a piece of wire and 
working it through the boom, turning 
each end down at a right angle. 

The spritsail yard or spreader for the 
boom guys is a round spar tapered to 
both ends, with shoulders for the guys. 
It is slung under the bowsprit, between 
the bobstay deadeyes with a wire parrel. 


The fore and main spencer gaffs are 
thickest one third from the mast. I 
made the goosenecks by binding the 
ends and driving in bent pins. The 
panker gaff is similar but longer. They 
ire the natural wood color with white 
tips 

The yards are all of the usual shape, 
parallel in the first quarters and from 
there tapering to the yardarms where 
there is a shoulder and then a sharp 
taper. 

The lower yards require trusses. The 


irms of these I made from No. 18 cop- 


per wire, flattened vertically in the mid- 
dle and horizontally at the ends. The 
ends are soldered in bands to fit the 
vard. The middle is drilled for an es- 


cutcheon pin, the end of which is drilled 
to take a pin through the lugs on the 
mast band. Right amidships there is a 
band with the sheet sheaves underneath 
and a bolt for the chain sling above. 
\t the ends are spider bands with three 
above, beneath, and abaft. 


from page 71) 
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Sketches showing how the masts are set up with 









eyes, tops, caps, and other fittings; also the deadeyes 
I fitted all my yards with jackstays. 
For these I used No. 32 semihard black steel wire through and tapping the staples h 
wire. I made the bolts or staples to hold I find that footropes (horses) and stir 
them from the same wire, doubling it sharp- made of cord will not keep in positior 
lv over pliers, drilling small holes, and driv- made them of No. 32 covered magnet 
ing them in part way, then reeving the These are fastened to the bolts at the \ 
arms and to the jackstays. Not 
a a — | that as the yards decrease 
LENGTH AND GREATEST the arrangement of the footr 
DIAMETER OF SPARS aa 
The topsail yards have t 
Fore Main Mizzen eve evebolts at the ends, a d 
deck) <5 /16 914 x3 312 xtf and eve in the middle for the 
' ae x3/16 7 3/16%3/16 5/32 | halyards, and a saddle and a 
I int 6x5/32. 77/16x5 os rel to keep them to the mast. The 
i 634x5/16 | saddle is cut to shape and bolted 
rity bv «3/32 | to the yard, and the parre is 
e hoom 2x made from thin brass, drill 
I soil 1114x7/32 1 <3/16 | take the pinheads which are used 
1 <5 /32 x3/16 «5/32 later to bolt it to the saddle. All 
. ox5/32 «3/32 the yards are painted black 
; «1/16 .x3/32  234x1/16 The shrouds and topmast back- 
«3/32 «3/32 stays require 3/16-in. deadeves; 
: ” | the topgallant backstays, 5 32 
16x17/16 16x17 1: o > i in.; and the royal '%-in. Strap 
( ate hx , them to the chain plates in 
. x5/16 ; approved fashion. 
Pota Fasten also two deadeyes to 
t 1 bolts 3¢ in. forward of the 1 
mast, and put two bolts in 
deck just abaft the mainmast 
the mizzen stay. 
—_ Continued on page 
3 UPPER 
YARDS —” 
FLEMISH HORSE PARREL SADDLE 









LOWER YARD 





upper yard 
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; I , 
lirectly aft. Note also 
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view of part of a yard as if see 


showing relation « jackstay, stirrup, and footro{ 
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Get Your Guide to 
WORLD STANDARD GUNS | 


Er ts 60 pages, all illustrated . 
eve re and gauge fully described | 

vealth of information on Win- 
chest manufacturing, on game for 
wl various models are best, with 
name f many species. Many in- 
g new developments... 





























terest 


rifle ballistics. Meet the new 
world - beating Winchester 
110 shotgun, Model 42,and 
its sational new 3” 
shell with double shot | 
charge. Meet the ye } 
new Winchester a 
22 Hornet rifle, aoro™ 
its sizzling- er BO 
fast car- PF oF 
eS 2 
t , CAS 
rors 
+> 
' 
Year-round 


SHOOTING 


Your choice of these two 
family guns will provide 
endless inexpensive shoot- 
ing practice and sport—give 
you real Winchester game 
and varmint shooting to boot. 
The popular “trombone” .22 
repeating rifle, with Winchester 
world’s most successful action. 
The only 410 pump gun-six shots, 
hammerless, easy to handle, the 
popular new Winchester world’s 
record performer at skeet and in 
the field. Mail coupon today. 


ESTER REPEATING ARMS CO., Dept. 34-C 
, Conn., U.S.A. 





WINCHE 
New Haven 
Please mail your new Pocket Catalog FREE to: 











Big 72 Page Catalog F—full of Bargains 


Home woodworking book—color illustra 
tions—inlay bandings—scrol! patterns 

blue prints—various wood grains, crotch, 
butt, quartered, burl, fiddleback, plain 
te ais how to finish woods natu 
ral—foreign woods—jig saw puzzles. Ar 
ticles you can make—desks, _ les, book 
shelves, picture frames, etc ond for it 
today—only lc, or FREE with $1.00 or | | 
more order } 


Here’s a Veneer Bargain you cannot 
Sold Deal 15 pass. 16 s« ft. of those beautiful 
Ww 


Special B lack Walnat 
+ Deal 21 

y. ft. 1a 
ft. 3-8 in. 
wide x 36 
Agendiag? -y 
t est 
$4. 90 








t wood American Butt W alnut— Sliced American | 
Walnut — Genuine African Mahogany Oriental | 
my Wood-Avodire Brazilian Rosewood—Sapeli—Eng | 
MY list Oak Delivered to you. Only $2.60 
re «We f Rockies $2.80 
8 All Craftsman Bargains Money-Back Guarantee 





each Craftsman Wood Service Company 
We Ship All Over The World 
2729 Mary Street Chicago, Ml. 
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HAMMARLUND MFG. CO., 
124 W. 33rd Street, 
New York, N. Y. 


Jor Better Radio 
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MASTS AND SPARS FOR 
THE HARTFORD 


(Continued from page 102) 


I found it best, wherever a deadeye, block, 
or line had to be bolted to the deck, to 
fasten it first to the bolt and then, after 
drilling a hole, to drive the bolt in. 

Before placing the masts, I drove a nail 
in the end of each so that it would go into 
the bottom of the hull. 

Mast coats should be placed around the 
masts where they come out of the deck to 
cover the joint. These are rings about 3/32 
in. in section, rounded on the outside and fit 
ting tightly. I made mine of white celluloid, 
but any solid or plastic material will do. 

Fix the masts in position and make the 
tops to go on them. These consist of fore- 
and-aft battens called trestletrees into which 
the crosstrees are half-lapped. 

On the crosstrees is placed the floor, which 
is cut out as shown to take the masts and 
allow space to pass the rigging through. This 
is called the “lubber’s hole.” In the outside 
edges, the fore and main tops have four slots 
for the topmast-shroud deadeye straps. At 
the mizzen only three slots need be cut. Glue 
and nail the trestletrees above the cheeks, 
which are firmly bolted to support them. 

Next comes the bowsprit. Put this in its 
hole and pass the gammoning lashing over 


it and through the holes in the stem. You 
may need the help of a thin wire to do 
this. Set up the bobstays from their straps 


on the stem to the deadeyes under the bow- 
sprit. Chain of from 12 to 14 links an inch 
is suitable. Also set up the bowsprit shrouds 
to bolts above and abaft the hawse pipe. 
Strap two 3/16-in. deadeyes about 3 in 
apart from under the bowsprit, allowing 
enough clearance for the jib boom to pass 
through the straps. These are for the fore- 
stay. 


To Be ConcLUDED. 





Prizes for Second 
Photo Contest 


N THE second of our winter 

ries of indoor photo contests (P. 
S. M., Dec. ’33, p. 68), the follow- 
ing prizes have been awarded: 


FIRST PRIZE, $25 
Philadelphia, Pa. 


sec- 


Augusta Strumpen, 


SECOND PRIZE, $15 


E. P. Fleming, San Diego, Calif. 
THIRD PRIZE, $5 
John R. Schuck, Findlay, Ohio 


FIVE PRIZES, $1 Each 
C. W. Smith, Belleville, Ont., Can- 
ada; Mrs. Erwin E. Nelson, Ann 
Arbor, Mich.; Fred M. Fling, Alta- 
dena, Calif.; Mrs. Ramon E. Key- 
ser, San Francisco, Calif.; Paul Cal- 





licotte, Portland, Ore. 

HONORABLE MENTION—D. W. 

Cartwright, Menomonie, Wis.; Lloyd 

J. Cartwright, Saginaw, Mich.; Alice 

Caton, Knoxville, Tenn.; Yale B 

Griffith, Los Angeles, Calif.; Carl T. 

semi Celo, N. C Louis C. Mc- 
Nutt, Brooklyn, N. Y.; Mary Wright 

Pridkam, West Palm Beach, Fla.; 

Adrian M. Savage, Millers Falls, 


Mass., and Lewis Shirley, 
Wash. 


Dishman, 


Winners of the January contest 


will be announced next month. 
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SHARPEN LAWNMOWERS 
AND EARN 
GOOD MONEY 


Make $30 to $40 a week 
in your spare time 
















Build Your Own Profitable, 
Permanent Business 


Anyone who wants to make good money either in 
his spare time or full time can do so by sharpen- 


ing lawnmowers on the IDEAL Lawnmower 
Sharpener. Many men have made as high as $50 
a week in their spare time alone. Most men will 
average around $30 to $40 a week. J. B. Van 
Dien, Ridgewood, N. J. writes: “Some weeks 
last summer I earned $40 a week with my Ideal 
Sharpener just as a side line.”” H. Greenlaw, 
Fond du Lac, Wis., writes: ‘‘During May I sharp- 
ened over 200 mowers at not less than $1.00 each.” 
Niles C. Race, Rochester, N. Y., writes: “I have 
to date sharpened 785 mowers at $1.00 each.” 


The Ideal 
Lawnmower Sharpener 


Makes old, dull lawnmowers cut like new. It 
uses the correct principle of grinding the blades 
on a grinding wheel—the FACTORY method— 
and the method we have used for over 30 years. 
This procuces the proper bevel or clearance and 
is the only way old, dull lawnmowers can be per- 
fectly sharpened. Mowers run easier—stay sharp 
longer—customers come back year after year. 


No Experience Necessary 


No experience is required. Start right at home. 
Attach the Ideal to your lamp socket. Blades 
are automatically ground to fit the cutter bar 
without taking lawnmower apart. You can 
sharpen any make of lawnmower in 15 to 20 min- 
utes—you get $1.00 to $1.50, depending on size 
and condition of mowers. New attachments also 
grind skates, grass shears, hedge shears, sickles, 
scythes, axes, gum saws, etc. 


Now is the Time to Start 


The time to get started is NOW. It isn't a bit 
too early to solicit lawnmower sharpening busi- 
ness. Send coupon or post ,— 

card today for our fii 













THE FATE-ROOT- 
HEATH COMPANY 
348-379 Bell St., Plymouth, Ohio 
Send me your free catalog and tell me how 
I can make Good Money with the Ideal Lawn- 
mower Sharpener. 

(Please PRINT your name and address) 


Name 


Address 








City State 
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BAUSCH & LOMB OPTICAL CO. 
747 St. Paul Street Rochester, N. Y. 
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See The New 
Driver Bench Saws 





a model | 


for every shop need | 
Anyone in own a Driver Bench Saw becaus 
dels are available in a price range that 
neets most any income Your local dealer 
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BE A DETECTIVE WITH YOUR 
OWN MICROSCOPE 






(Continued from page 43) 


average amateur microscope usually are used, 
and the preparation of test smears is an in- 
volved process. However, the dairy owner 
or farmer who wants to control the quality 
of milk and detect trouble at its source, 
might protit by a study of the subject. 
There are scores of other foods that you 
can submit to the relentless eye of your 
microscope. Bread, bits of meat, cereals, tea, 
and many more will provide countless thrills 
as their wonders are revealed. In addition, 
they will be revealing to you their secrets 
ol purity or impurity, and the other quali- 
ties that enable you to judge their worth. 


boo general method of preparing foods 
for microscopic examination is to reduce 
them to small particles and perhaps mix 
them with water to form a paste. Thus tapi 
oca starch is prepared by placing a tew 
drops of water on a half-dozen grains ot 
and crushing them (not severe- 
ly) with the back of a spoon. If the starch 
is being treated with iodine, the iodized 
water can be used to moisten the coarse 
tapioca grains. Do not use too strong iodine, 
or the grains will be too densely colored. 
One of the most valuable uses of the 
microscope around the home is the examina- 


taploca too 


tion of tabrics. It reveals at a glance whether 
your shirt is wool, cotton, linen, silk, or 
rayon. Betore it can do this, however, you 
must make yourself familiar with the ap 


pearance of these substances when magnified 
l or more diameters. 

Wool cloth is made from the hair of some 
animal, usually the sheep. A hair has a defi- 
nite structure and each animal produces a 
characteristic type. If you are familiar with 
the appearance of many hairs, you can 
identify the animal from which each comes. 
That is the method often used in criminal 
investigations. 

But your suit or shirt is not a criminal, 
so you are concerned chiefly with the ques- 
tion of whether it. is made of animal hairs 
or vegetable or animal fibers. Obtain a piece 
of wool—material you know is genuine wool 
ind nothing else—and separate a few of the 
‘ttrands from one of the individual 
threads. Place these under your lenses. An 
undyed hair is preferable for study. The 
hair, when sharply focused and_ properly 
lighted, looks like a shingled rod. If you 
it in two, at an oblique angle so that 
it is virtually split lengthwise, you may be 
ible to see the inner structure. There is a 
central core or medullary layer of rounded 
cells. Around this core or axis is the cortex, 
mace of flattened, elongated cells. Outside 
ire the overlapping, shinglelike plates or cells. 
It is the interlocking of these sharp-edged, 
projecting plates that makes the wool fibers 
idhere together to produce a cloth of great 
trength and wearing quality. Once you have 

ide yourself familiar with wool, you can 
not fail to identify it wherever you find it 


nne 


slice 


Oy TON, likely to be found with wool in 
cloth that is not all wool, looks like a 
mass of twisted ribbons under the micro 
COpe Each cotton strand is composed ol 
cellulose covered with a thin skin. Along the 
enter of the strand is a canal. If vou can 
hitt a cotton strand about until the end is 
een in cross section, vou will find that the 
lorm is like a crescent moon or an ellipse. 


Twisting of the cotton fibers is perhaps the 


most outstanding feature by which they can 
be identified at a glance 
The other important tabric material orig 


inating from a plant is flax trom which linen 
is made. A flax strand at one time was a 
bast nber in the plant, that is, a fiber that grew 
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on the inner side of the bark. The flax ‘ber 
like that of cotton, has a canal along its cep- 
ter, but the cells making up the fiber can by 
seen. 

The two silks, real silk and rayon, are as 
unlike each other as day and night, when 
seen under the microscope. Artificial 
made by squirting cellulose in solution 
through fine nozzles to form long, even 
strands that are combined into threads, A 
typical rayon fiber looks like a jointless rod 
Its surface generally is marked with parallel 
lines, perhaps put there by the edges the 
die through which it was passed. Ray fi- i 
bers are larger in size, in some 
genuine silk or other fabric 


cases, than 
material 
ERHAPS you will be 
cover that real silk strands have lis- 
tinct structure. The silkworm, in sp 
the glistening thread trom which its n 
was formed, used two glands. TI 
two spinnerets of one set each produced a sin- 
gle, fine strand of silk. As_ these 
emerged, they were brought together and 
cemented by a substance from the nd ; 
set of glands. Perhaps the silkworm long ag 
learned the secret of the stranded cable and 4 
its greater strength when compared with 
solid rod of equal size. Anyway, a strand of 
genuine silk looks like a rod or cord 
a central canal or partition running throug! 
it. The surface of a silk strand may not be 
perfectly regular, but marked by occ: 
ragged projections. 

After you have made yourself familiar 
the important textile raw materials 1 
have analyzed all the cloth in sight, you can 
have a lot of fun examining papers and de- 
termining their origin. First of all, mak 
yourself familiar with wood and st 
bers. Paper is composed chiefly oi 
straw, linen, and cotton fibers. Newspapers 
are made of wood; fine writing pape 
linen or cloth. 

To prepare paper for examination, tear 
into small pieces and boil it in a weal 
lution of lve (caustic soda) until you hav 
a pulp. This process frees the fibers from 
the filling and sizing materials. Wash the pulp 
well in clear water, and with the microscope 
examine a portion of it either in the wet or 
drv state. 

You will see, on some of the fibers taken 
from the paper, rows of round or oval pits 
or pores. You may be able to make out dis 
tinctly the individual cells, and observe that 
some are long and others short. The 
for the most part, formerly were fib 
cular bundles in living trees, and the pits « 
pores you see on them were invol\ 
water circulation through the tree. 


surprised | 


sets ot 


With 


HE habit of examining everyday 

is one that may prove of real va 
vou. By detecting a fraud—perhaps | 
covering that a suit for which you ] 
all-wool price really is half cotton—vo 
save more than the cost of your micr 


You 


can have a lot of fun identiiying 
various kinds of furs, although you 
bly will run into difficulty in obtaining 
authentic standard specimens. The 
ily cat, junior’s pet rabbit, and th 


zoo are possible sources of comparison 
mens. Another important and interesti! 
is the examination of furniture wood 
ally you will have no trouble in rei ne 
1 small sample from some obscure | 
a chair, table, or cabinet. The micr pe 
is the and sometimes the onl 
of positively identifying a wood. (P. S. M; 
Dec. °33, p. 44.) 
By employing 


easiest 







Continued on page j 
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BE A DETECTIVE WITH 
YOUR OWN MICROSCOPE 


(Continued from page 104) 

( field illumination, you can see things 
igh your miscroscope that otherwise 
| be invisible or indistinct. To appreciate 
vantage of the dark-field method, where 

bject itself seems to be emitting light 
st a black background, turn for a mo- 

to astronomy. The stars are in the 
ns in the daytime the same as at night, 

























































7 ou cannot see them because their feeble 
om is blotted out by the brilliant sky. At 
ven the sky is black, the pupils of your eyes 


\ ; ire dilated to admit more light, and the stars 
the moon are clearly visible. 
O VIEW objects against a dark field, ar- 
nge the illumination that no rays 
cht can pass into the microscope objec 
t lirectly trom the source of illumination. 
to accomplish this is to place the 
above the level of the micro- 
stage, that its rays strike the ob- 
from one side. Another way is to place 
low the stage, but to one side so that 
rays pass obliquely through the object 
but do not strike the lens. 
1 can use the substage mirror to pro- 
satisfactory dark-field effects. Often by 
ply tilting the mirror until the light beam 
grazes the object and misses the lens 
entirely, good results can be obtained. Swing- 
the mirror to one side, so that the beam 
i! more oblique in relation to the slide, 
“+h necessary in other cases, particularly when 
cher powers of magnification are used and 
j j t bijective lens is closer to the slide. 
Many objects which are not particularly 
transmitted light (bright-field 
nation) become things of great beauty 
seen against a dark field. They stand 
with startling brilliancy because of the 
er contrast with the background. Dark- 
llumination, for instance, will enable 
to see the cilia or tiny hairs covering 
irface of animals from stagnant water. 
ising the dark-field method, remember 
the objects being inspected must be 
ed over the slide that light can 
them from the sides. Use a low mag- 
tion at first, until you get the illumina- 
properly adjusted. Dark-field work, 
r that matter the bright-field variety 
is best done in a darkened room. 
stray light will not fall on the stage, 
ur eve pupils will be at their maximum 
. If the room cannot be darkened 
a light shield made from cardboard 
iced around the miscroscope or stage, 
elp. Arrangement of such a shield is 


so 

vht 
Wav 
inator 
so 


— - 


tive by 


50 


le 


e - objects for dark-field study at 
moderate powers, include the salt 
n butter, rotifers in pond or aquarium 


grains of tapioca starch and other 
parts of insects, and a million and 
ther things. 


USE ELECTRIC CURRENT 
TO TEST FRESH FISH 







fresh is a fish? Experts of the U. 
iu ot Fisheries can answer that ques 
tly now by means of an ingenious 
‘ tus developed by Dr. Maurice E. 
4 James M. Lemon, of the Glou- 
? Mass., station. They have discovered 
re electricity can be passed through 
fish than through a stale one. In 
st, they grind up a fish, shake up 
ne water, add a little chemical, and 
iss a current through the solution. 
, ling on the voltmeter indicates the 
of the fish. The discovery is ex- 
» be of great value to fish dealers 
| enable them to determine scien- 
how long it has been since a consign- 
lish was caught. 





You, too, Can Learn to Play Your 
Favorite Instrument Without a Teacher 


Fasy as A-B-C 





N ANY of this half million 
4 didn’t know one note from 
another—yet in half the usual 
time they learned to play their 
favorite instrument. Best of all, they 


found learning music amazingly easy. 


No monotonous hours of exercise-—no tedious scales 





no expensive teachers. This simplified method per- 
fected by the U. S. School of Music, made learning 
music as easy as A-B-C! 

From the very start you are playing real tunes 
perfectly, by note Every step, from beginning to 
end, is right before your eyes in print and picture. 
First you are told how to do a thing, then a picture 
shows you how, then you do it yourself and hear it. 
And almost before you know it, you are playing your 
favorite pieces—jazz, ballads, classics. No private 
teacher could make it clearer. The cost is surprisingly 
low—averaging only a few cents a day—and the 

price is the same for 
whatever instrument you 

LEARN TO PLAY choose. 

} BY NOTE. Learn now to play 
Piano Violin your favorite instrument 
ated ee and surprise all your 

Tenor Banjo friends. Change from a 


wallflower to the center 
Musicians 
everywhere. 
popularity 


Hawaiian Guitar 
Piano Accordion 


Or AnyOtherInstrument 


of attraction. 
are invited 
Enjoy the 
















OVER 1500 ITEMS 
inc luding all ty ‘pes of chemical and 
biological supplies are described in 
ew 24-page illustrated catalogue 
These include chemicals, stains, 
glassware, apparatus, instruments, 
microscopes, preserved and livin 
specimens of plants, animals and 
insects, collecting outfits, aquarium 
supplies, books, ete Just the things 
required for equipping yourownhome 
laboratory. Send 10c for copy of this 
catalogue. You can deduct this 
amount when paying for first order. 
Source of Scientific Supplies Sor 
Schools and Colleges. 


_NEW YORK BIOLOGICAL SUPPLY CO., Dept. 10, 34 Union Square, New York 





eae a anes Bex. 
ide re 
Setante. sc ieaaen ‘joe. dissecting needle, 
dropper, razor blade and directions for mounting 
permanent slides. Only $1.00 postpaid, this set 
re pre sentsavalue out of all proportion to the 
and instruction you will derive from its 
rey re vineaaggen yg? suare notsat 
Jatalogue of Microscopes and 
1.00 


Supplies on request 
MSC) WAELDIN, Dept. C. 115 Fulton Street Wew York 


KINKADE GARDEN TRACTOR 


and Power Lawnmower 














A Practical, Proven Power Cultivator & Plow 
for Gardeners, Fruit Growers, Truc 
Florists, Nurserymen, Suburbanites, 
Country Estates and Poultrymen. 


Low Prices - Easy Terms 
AMERICAN FARM MACHINE CO.‘ 
1072 33rd Ave. S. E. Minneapolis, Minn. 


MAKE 200 TOYS an Hour... for ls Each! 


You can earn handsome profits, making 
and selling meta! soldiers, and it’s fasci 
nating work, © compre te casting and « r 
ing outfit only $2.2 Each casting mould 
makes 3 different large figures Extra 


moulds at 95c, also make 3 large sepa 







ers, 


atalog 
Free 








rate figures. Ask your dealer: if he. can t 


| ae. order from us. State choice of U 
| — vindians ’ machine ,Gunne rs Fon Tig ‘Gon 
| ental Sol Footbal! or Baseball Teams. 


FREE ILLUSTRATED BOOK, ‘sent on request. 


RAPAPORT BROS. 


705 W. Ohio St., Chicago 


sf 


Railway Postal Clerks 






Short Hours — No Layoffs — Paid Vacations 
Many Other Government Jobs Obtainable 
Many Early Examinations Expected 


Half a Million People 


have learned music this easy way 











you have been miss- 
ing. Start now! 
FREE BOOKLET AND 
DEMONSTRATION 
LESSON 
If you really do want to play 
your favorite instrument fill out 


and mail the coupon asking for our Free 
Booklet and Free Demonstration Lesson 
These explain our wonderful method fully 
and show you how easily and quickly you 
can learn to play at little expense In 
truments are supplied when needed—cash 
or credit U. 8 School of Music, 8&4 
Brunswick Bldg.. New York City WE OOUR Pant 


U. S. SCHOOL OF MUSIC 


84 Brunswick Bidg., New York City 

Send me your amazing free book, ‘‘How You Can 
Master Music in Your Own Home,’’ with inspiring me 
sage by Dr Frank Crane; also Free Demonstration 
Lesson. This does not put me under any obligation 
Name 
Address 

Have you 


Instrument Instrument ? 





“Revealing 
evealil 
Wonders” 
00d microscope intelligently used 
yield life-long pleasure and = instru 
tion. Everywhere are miracles of Naturé 
Y in a drop of pond-water, on dried fruit 
4 in the dust at your feet. Feathers, hairs, weeds, 
y bits of fabric, a drop of blood, all reveal amazing 
“ Vie 
_ And now in this 20 page book are scores of interesting 
facts about microscopes, showing the endless fun of watehir 
Nature di close her innermost secrets before your astonished 
eyes. Tells how to use microscopes to get the most surprising 
and rare views of unseen worlds 
Wollensak microscopes are of high optical 
quality, and offer choice of many model 
from the 100-power at $5.00 to the 425 
power at $18.50. From $10 up the magnifi 
cations are adjustable between wide range 
and optically corrected for making photo 
micrographs All shown in the book, with 
full details and helpful hints on how to 
choose the one you want 
Write today for free copy of ‘‘Revealir 
Nature Wonders’’ including facets on tele 
ope ield glasses. Your dealer can s! 
you a Wollensak microscope. See him tod 
BUY AMERICAN 
WOLLENSAK OPTICAL CO. 





875 Hudson Ave., Rochester, N. Y. 


Wollensak 


'_Make Money in Spare Time 





teue 
MICR 






S 
2) 





ative 
the 
al 


* a represent 


of Popular Science Monthly. Taking 
ubscription at 


new low price is easy. And you can 
it. Write for particulars to Popular 
Circulation Manager, 381 Fourth 


make good money 
Science Monthly, 
Avenue, New or 


WANT A STEADY JOB? 


Start $105 to $175 a Month 


MAIL CGUPON BEFORE YOU LOSE IT 
eee ee ee UU UU 


FRANKLIN INSTITUTE, Dept. A275 
é Rochester, N. Y. 
¥ Sir Rush to me without charge—copy of 32-page 
book low to Get U. S. Government Jobs,’’ with 
list of positions and full particulars telling how to get 
ther 
Nam 
Ire 


































































ecrets of se 


ORIES THAT WILL HELP YOU GET AHEA 









it’s the happiest moment in 
a man’s life 


Wa N she « ivs ves 
It’s brighter. 


, the whole world changes 
t's different! 
does your responsibility. An- 


other person becomes al partner in your 


But as your OV 
ink reases, SO 
future. ¢ you prosper, he will prosper. lf 
ou fail, but 

Don’t fail! 


i ulure. 


Insure your tuture against 
Equip yourself lor progress and 
Utilize your spare time. The 
International Correspondence Schools offer 
Thou- 
sands of successful men testify to the value 


of 1. C. S. training. 


promotion. 


a course that just fits your needs! 


complete information, tree. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal veweny Box 7680- G, rey: Penna. 
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re ren Werk- "Rapid Advancement 


GOOD AY ‘ « uw B 


. 
on ee Standard Business Training Institute 
ee Div. 304 Buffalo, N. Y. 


Investigate for yourself 


STREET SIGN INVENTION 
PAID COLLEGE EXPENSES 


WU THEN Eugene 
Swold 


grad- 
uated from high 
S¢ hool he lac ked 
capital, was bles- 


sed with no influ- 
ntial friends or 
relatives, and had 
no omnipotent po- 
tical pull. Like 
so many others, he 
ambitiously set 

about to find a 
money that he might 
enter a small college near his home the 
following Fall 

For weeks he haunted the employment 
offices of the local factories without suc- 
cess. Still hopeful, he visited relatives in 
the largest city near his home and an- 
swered want ads for nearly a month. 
Mostly they were ads that cleverly 
cloaked an unlucrative door-to-door sell- 
Ing proposition, or a project which re- 
quired capital. Thoroughly discouraged 
he returned home. 

A few days later he noticed for the 
first time something that he had seen 
every day for years. He saw that the 
small tin street markers attached to corn- 
er telephone posts were in a deplorable 
condition. Formulating an idea, he ap- 
proached the Chamber of Commerce and 
city authorities, hoping to interest them 
in installing new Both groups, 
faced with defaulting sources of income 


d curt uled budgets were cold to his 





OD hoping to earn 


ones. 


proposals 
} Lis, 


! 


Bb * he had one more idea—an idea 
ist leducti He 


d on sound logical deduction. 
cae that now, as never before, mer- 
chants facing de reased sales would rely 
on advertising to restore their normal 
turnover. So he decided to let merchant 
ot the city pay lor the erection of con- 
posts which would serve the double 
purpose of being efficient advertisements 
ractive markers 


tbout making a list of the 


crete 


more 


rominent street corners and solicited the 
outs ding merchants in the order of 
their importance, offering them — their 
choice of these locations. The idea of a 


permanent advertisement for their bus- 
ness entailing but one outlay immediately 
ppealed and the fact that they wert 
ping to improve the appearance of the 
Both 
stressed in selling these con- 
\dvertisers paid enough to 
the cost of the posts and to provide 
Prices 
posts on the 
iin thoroughfares which were well fre- 
} 


: , 
" ryt she ,7:p | 
quented com- (Continued on pa e 107 ) 


‘ ‘ ‘ ] 
cltv Carried some satistaction aiso 
pomMmts were 


Cessions 


1 neat margin 


ictuated 


ot protit lor Eugene. 
with location, 



























() se aviation as your career and be 
re 1 bigt-pay s ess qi KeT re a 
Lit In-trained pilot r hanie and 
better aviation jobs Ww rid’s Be 
wn School Government approved. 
neXcé che ¢ quipmen Complete pt 
r 1Z — flying, cross ct try, act 
cs 4 rd engine rsé 
eucal ‘Now Spending. Millions. Right 1 
{ vernment 1s pending ns a « 
te 1 rciala ) build 1 S 
t rts us new airy € ] 
ean t} é s. Ne S € 
1 Lime 1 » place for you to train yourse 
ne f these zg d pay jobs in aviation. Write 1 
Lincoln Airplane & Flying School ad 


2 10D Aircraft Bldg. 


Lincoln, Nebraska 









“*Fire-Cry”’, the new m 
watchman, detects a fire ir 
stages before it can break 
gerous conflagration. Call 
—saves lives and property 


SALESMEN 


The startlingdemonstratio Fir 
Cry’’ lands orders from Scho 
Factories— Theatres—Stors 
Institutions — Homes F 
Farms—etce. Sales of ** Fire-¢ 
to additional 
line of Underwriter’s Appr 
able Fire Extinguisher 
unusual for our men to sell complete equipment \v 
produces earnings of $100 or more on single order 
Write full details about your age, past experi« 


The Fyr-Fyter Co., 92-76 F. F. Bldg., Dayton, Ohio 


sales of ou 



























WEBSTER’ § 
COLLEGIATE 


 & Nevuam-bebs 


aan vee mg Abridged Dictionary 


au s base Luy 









1700 ill 2 
y Fourth ‘Edition: Th 
thumb-notch index: 
Fabrikoid, $5.00; Leat 
Limp Pigskin, $7.2 


A remit ance direct to the } 
ers, or write for full inf 

. & C. MERRIAM CO 
385 Broadway, Springfield, Mass. 





make Crowns, 
Plates, Bridgework, 
etc., for Dentists. Easy 







practical way to learn me- 
hanical dentistry at home in 
pe tin Full eat nent 
f Is @ materials includ- 
ed with rse FREE Low 

n Write 


uitio Easy terms 

for FREE ROOK about this 

money making prof on that 
not affected by machine 

are 





McCarrie School of M 


7 
207 N. Broad St. Dept. 596 Philadelphia, Pa. 


Accoun TaN 


_ e arn $3 , 000 to te 





e su 
and @ large bod 
f the Ame ric an Institute « A ants 





, countancy, the Profession that l’a 
LaSalle Extension University, Dept. ry “ Chicago 
The School That Has Trained Over 1,100 C. P. A.'s 


POPULAR SCIENCE MONTHLY 
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High School 
s Course in 
2 Years 


This simplified complete High School 
course—specially prepared for home study 
by leading professors—meets all require- 
ments for entrance to college, business, and 
leading professions. Separatesubjects if desired. 


Over 200 noted Engineers, Busi- 
Col [ 2 ge ness Men, and Educators helped 
oe prepare the special instruction 
Training which offers you college-grade 

vocational training at home. 
The School was chartered in 1897 as an 
educational institution. Exempt from 
Federal income tax. Instruction 
material used by many resident 
schools and colleges, 
U. 8S. Navy, and Dominion 

of Canada. 

















You high school graduates who can't go to college— 
You college students who dropped out after a year or so— 
You shop and office workers stuck in routine jobs— 


canget college-grade vocational training by home study. 
Nor r what your inclinations may be, you can't 
hope to s eed without proper training. That our training 


ind practical is proved by our placing hun- 
duates in well-paid positions. Check the kind 
eferred and let us send you, without obligation, 
ig about our instruction and employment service. 


American School 
Dept. H-437, Drexel Ave. at 58th St., Chicago 





__Architecture & Building  __Electrical Engineering 
Automotive Engineering  __Civil Engineering 
Business Management ..Complete Law 


Higher Account’g (C.P.A.) _.Mechanical Engineering 
Drafting & Design .-High School Course 


Name a a OEE Age 


ee 


US.GOVTJOBS 


SHORT HOURS-GOOD PAY 
-VACATIONS- PENSIONS 


makes opportunities for 
d positions with govern- — 
ent better than in years. Pay as | seart at $18SO0aYear 
gi “560 a week! Short hours; INSPECTOR 
tead rk; vacations. Open to OF 
men and women 18 to 50. Let me pry ree 
Ip you. I was Government Civil [Start at $2100aYear 


elp 










Service Examiner for 8 years, RURAL MAIL 
SEND FOR FREE BOOK CARRIER 
t splendid of & Start at $2100 
tr w openir Dp a Year 


} 1 want; 
yualify you for POST OFFICE 
B Write NOW to “ CLERK 
Arthur R. Patterson heed ioc, 
rpert = year 





PATTERSON SCHOOL, 
64 Wisner Bldg., Rochester, 


TRI-STATE COLLEGE 


DEGREE IN 2 YEARS 






















BB. S. Degree in Civil, Electrical 





Mechanical Chemical Radio, 

Aeronautical Eng ring; Busi 

! Administration and Ac 

intin e who lack high 

chool may make up work Low 

costs. Students from all parts of 

Schoo! of 5ist the world Write for catalog 
Year 544 College Ave., Angola, tnd. 


tngmeering 












Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 
‘ew easy method. Nothing else like it. Send at once for 
free booklet—“‘Win Success in Advertising’’, and full 
particulars. No obligation. 

Page-Davis School of Advertising 
3601 Michigan Ave.. Dent. 1364, Chicago, U. S. As 


PN @ a rel, ie 4 
At Home / 


F.ARN steady income each week, working at home, 
hy * photos and miniatures in oil. Learn famous 
lethod” in few weeks. Work done by this 
big demand. No experience nor art talent 

fany become independent this way. Send for 

Make Money at Home.” 
NATIONAL ART SCHOOL, Inc. 
3601 Michigan Avenue, Dept.1364, Chicago, Ulinois 
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‘me Quality String 
Expensive Racquets 





 —- 
Outfit Complete with _— 
String, tools and directions 
estring racquets—better than new. Saves real money. 
a4 r this professional outfit today. Good profits made re 
y other players’ racquets. 37 ft. string. Colors Purple, 
o a Red or White—also Gold and Black Spiral—with con 
4 & k trim, awls, illustrated easy directions. Money 
4 4 back guarantee. 

‘ MAKE Send check or Money Order $1.65 which 
} MONEY includes Postage and Insurance. Sent 

Z y if desired, l5c e 


Too 8c. o.D xtra 
PRO TENNIS STRING CO., Dept.R-2, Harmon,N.Y. 



























Secrets of Success \tllsend my FREE 
ast yessOn shows 


how easy it is to 


LEARN 


atHOME 
to filla 


STREET SIGN INVENTION 
PAID COLLEGE EXPENSES 


(Continued from page 106) 


manding about twice the figure asked for 
those installed on more obscure streets. 

Permission to erect such posts on the 
boulevards was readily obtained from 
municipal authorities, since such work 
fell into the category of civic improve- 
ment. This granted, Swold set about mak- 
ing triangular shaped posts in a trough- 
shaped mold. The posts were about eight 
inches wide and three feet long, the length 
being ample for setting in holes. The 
upper side of the concrete in the molds 
was levelled off, and the name of the 
street and the corresponding subscriber 
lettered thereon. 

Neighboring towns likewise were can- 
vassed, and markers erected. Bird baths 
and custom built rock gardens were added 
to his repertoire as he gained proficiency. 

The story ends as it should—in the fall 
of the year, Eugene Swold had enough 
money to enter college—B. B., Ava, Illi- 
nois. 


RUSTY STOVE PUT HIM 
BACK ON HIS FEET 


A? ONE time } 

Mr. Winn was oa 
a wealthy man, as 
reckoned by any 
standard. But as 
the last few years 
ran their course, 
mail after mail had 
brought him the 
discouraging news 
that he had been 
wiped out on 
bonds here and 
stocks there, and leases somewhere else, 
until he had only about enough capital 
left to start in a small business. 

He listened with interest to the state- 
ment of a real estate dealer that ‘“Blank- 
ville was the only city in the United 
States not hit by the depression.” Not 
only did he listen to this statement but he 
permitted himself to be talked into buy- 
ing a small business there. He soon dis- 
covered, however, that the above state- 
ment was only a high-powered selling tool, 
and knew that the sooner he got from un- 
der the load he was carrying, the better 
off he would be. 

He had worked ceaselessly for months, 
for nothing, in the depressionless city. 
Then he sold or rather gave away the 
business and returned to his home with 
just about enough capital to keep the wolf 
on the run for a year. To one past sixty 
a year is very short indeed. He knew 
he must get busy at once. 

One day as he drove along the street in 
his car which had been changed from a 
Buick to a Ford, he was attracted by a 


large crowd and (Continued on page 108) 

















employed through Civ 
Service Commission 











. E. SMITH, President [py ‘ee 
Radio Institute a 
Dept. 4DP3, Washington, D. C. 
, advantage of 
Send me your Free 
Sample Lesson and your book 
Radio 


not obli 


PRee@eeeeeeaeeoaeae 





Clip the coupon and mail it. I 

o sure T can train you at home it 
your spare time for a good job i 
Radio that I'll send you a ump 
lesson free Examine it, read it 
ee how clear and easy it is to 
understand. Then you will kn 
why many men with le than a 
grammar school education and ne 
technical experience have become 
Radio Experts and are earning t 
or three times their former pay 
a result of my trainings 


Many Radio Experts Make 
$40, $60, $75 a Week 


It's hard to find a field with mo 


inity awaitil the trained 
Why in 1931—right in the 
mic e of the depression—the Radi 
Industry sold $300,000,000 worth of 
ets and parts! Manufacturers alone 
employed over 100,000 people 


300,000 people worked in the in 
dustry 16,000,000 sets in operation 


that need servicing from time to 
time! Over 600 great broadcasting 
stations There's opportunity fe 
you in Radio. Its future is certair 
Television, short wave, police Ra 
dio, automobile Radio, loud speak« 
systems, aircraft Radio—in ever 
branch, developments and improve 
ments are taking place Send me 


the coupon now. Read how easy and 
interesting I make learning t 
home. Read the letters from gradu 
tes who are earning real mone, 
n this fascinating industry. Read 
how I trained them in a few hour 
pare time each week 


Many Make $5, $10,$15 a Week 
Extra in Spare Time Almost 


At Once 

My book also tells how mar f 
my students made $5, $10 and $1 
a week extra in spare time 

fter they enrolled I give 
plans and ideas that have 
good spare time money S200 ¢ 
$1,000 a year—for hundreds of fe 
low My Course is famous a the 
one that pays for itsel : 


Act Now—Mail Coupon Today 
My offer of a free sample le 


plus my 64-page school catalo 
open to any ambitious fellow over 
15 years old. Find out what Radio 
offer YOU without the lighte 


obligation. MAIL THE COUPON 


J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 
Dept. 4DP3 Washington, D. C. 







or FREFeroor, * ; Ray, 


, od fax 


PLEASE 
PRINT PLAINLY 


AGE 


STATE 


Sa aaa eeaannaaaacaananaaed 
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SPARE TIME TRAINING | 
that helps you 


SPEED UP 
PROSPERITY ! 





Yo you want to speed up prospentty insure your 
ri ok and large participati n in the new jobs, pro- 
motions and salary increases -get fullest benefits 
from business pick-up? You can do it. For months, 

i will be tremendous. En 

w problems, fighting for s 

be able to pick ind choo 
refer trained men—men who 

ffer. If you wish this adva 
field of bus iness in which y 1 
y i" send full information about 
opportur Id, tel how our con iplete 
ccess-building program helps you = uur future 
trains you in your spare time, and works with you ili 


Send the coupe ™ NOW. 


LaSalle Extension University 


through your career. 


Dept. 483-R CHICAGO 
Please tell me—without cost or obligation—about 
your plan to help me insure and speed up my pros- 
perity, in the business field I have checked. 


Business Management Modern Business 
Correspondence 
Expert Bookkeeping 


Modern Salesmanship 


Higher Accountancy 
Traffic Management 
Law: Degree of LL.B. 
ee-eeewereene-teisie Business English 
IndustrialManagement 

Modern Foremanship Effective Speaking 


PersonnelManagement Cc. P. A. Coaching 


flown Slale 





fay forTraining AFTER YOU GRADUATE, 





I'm making an offer no other school ever dared make 


You can now come to Coyne and learn the best money 
making game on earth—Electricity—and you pay for 
this training in easy monthly payments after you grad- 
uate. This is YOUR OPPORTUNITY, 


TWELVE WEEKS OF SHOP TRAINING 


me to Coyne in Chicago and learn Electricity the quick 


( 


1 practical way—By actual work on actual equip- 
ment ar I hiner No useless theory! The average 
time t mplete the course is only 12 weeks. No previ- 
ous experi nD ary. Good jobs—real pay—Quick! 

fees Suahewenees Service 
We employ three men on a full time basis whose sole job 
is to help ire | t ns for our students. Also some of 
ur meets Ser © nee aes of t note Serna etponaes 
gh part ve get them! I fa 


iT ‘ST MAIL COL PON. RELOW FOR A FREE COPY 
OF MY BIG ELECTRICAL BOOK, and my new offer. 


COYNE Electrical SCHOOL 
500 S. Paulina St., Dept. 44-73, Chicago 





COYNE ELECTRICAL SCHOOL, H. C. Lewis, Pres. 
900 S. Paulina St., Dept. 44-73, Chicago, Ill. 
Send your Free Book and special offer to pay for my 





nh easy monthly payments after | graduate. 


7; 
| \ . ecomeccom 
iz 





WANTED wma 









- BRANCH - 
\NUFACTURERS 


r NEW 
roan R 





LINE 


of Cast 
lio Ornament 


METAL CAST PRODUCTS CO., Dept. E 


1696 Boston Road New York, N.Y. 





| dee rets of Success 


RUSTY STOVE PUT HIM 
BACK ON HIS FEET 


(Continued from 107) 


page 


the full, deep voice of a wiry little man, 
calling out, “One dollar, one dollar, do I 


hear on dollar-fifty? A dollar-fifty, do I 
hear a dollar-fifty?” 
“A dollar-fifty,” Mr. Winn said; anoth- 


cents; Mr. Winn ad- 
ded another five and discovered he had 
bought a No, 16, Florence Heater, dirty, 
rusty and in need of a new bowl. 

While he stood in the crowd 
for the rest of the auction, 
about the possible profits 
from repairing, refinishing, 
furniture of this kind. He decided to see 
what he could do with the stove. He 
paid fifty cents for delivery to his home, 
and although stove parts are very high, 
when he sold the stove a few weeks later 
for $10.00, he discovered he had made 
100% profit. That gave him his idea. 

He attended auctions regularly, buying 
everything needed in the home, garden 
and work-shop. Rounds, slats and seats, 
which seemed nothing more than kindling 
wood, he returned to their natural element 
—rocking chairs. He rebuilt and re- 
finished tables, dressers and beds. 
He and his wife did not really need all 
their five room cottage, so they con- 
verted their large living room into a dis- 
play room. Then he went to a sign painter 
ind had a sign made which reads: 

FOR SALE HERE 
Used Furniture 
All kinds, Lowest Prices 
Your Inspection Invited 
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he thought 
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and in the less than a 
in business, he has 
capital—D,. M, D., 


Business began, 
vear he has been 
doubled his modest 
Jacksonville, Ill. 


Cash Prizes 


4 HIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine. 

Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author’s success, or that of 
some one known to the author, has 
been gained by some method of educa- 
tional guidance, fitness for the job, or 
application to the work will be con- 
sidered. We are not looking for the 
“get-rich-quick” type of story. 

Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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“CHEMICALS from a GRAM to a TON.” 
,est Grade Laboratory Apparatus. 

your home or professional laboratory at 
evably low cost. Kemkit supplies chemicals 
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Designing quickly, AT HOME, in spare 
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STUDIO 134, WASHINGTON SCHOOL OF 
ART, 1115 15TH ST. WASH., D.C. EST. 1914 
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ther he be armed with gun, knife or club. 
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SENT FREE Ne Obligation to Buy 


If you act quick! we will send postpaid—for 
e reading—new Voice Book dis- 

ng VOICE FACTS that may save 

lars to every man or worman 

ng, rich voice for either sing- 

30 days free reading—then 
wise, return it—that’s all! 
PROF. E. FEUCHTINGER Studio 13-64 
308 North Michigan Avenue - hicago 






















Wrestling taught at home, by mail, by greatest of 
all world’s champions— Farmer Burns and Fran 
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page illustrated prospectus 
full of thrilling information, sent 
free. Tells how we teach expert wrestling 
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EARN $40 


a MONTH at HOME! 


**Yes, you can easily earn up to 
$3 an hour at home stringing 
tennis rackets! No experience 
needed. LEARN HOW TO 
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make $20 to $60 and MORE per 
month. Each job pays 200% PROFIT Think of it! 
Go into partnership with Dad or a friend your 
home is your office! Grab this great opportunity 

pian now to make $300 to $500 « 7 I rie season 
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HOME TESTS REVEAL 


NATURE OF SULPHUR 

57) 
escaping into the room. In operation, the 
bottle of sodium hydroxide solution will be 
analogous to yond scrubber bottle used to ab- 
sorb chlorine gas (P. S. M., Oct. ’33, p. 50) 

The aaa | magician who knows his sul- 
phur can change a glass of wine into milk 
merely by adding what appears to be water. 
The wine, however, is a solution of potas- 
sium permanganate while the water is color- 
less hydrogen sulphide solution. The milk 
will be a white suspension of sulphur formed 
by the mixing of the two solutions. 

A similar trick in which water, milk, port 
wine, and golden champagne are poured 
from the same bottle also makes use of a 
common compound of sulphur. First, pre- 
pare the liquid for the bottle. This consists 
of iron-sulphate solution, made by dissolving 
about a teaspooniul of the chemical in a 
pint of warm water, to which about six 
drops of sulphuric acid are added. To make 
the illusion complete, use a brown bottle or 
a pottery pitcher rather than a clear glass 
container. 

Next, prepare the four wine glasses. It is 
in these that the trick lies. The first glass, 
which is to contain the water, requires no 
preparation. The liquid in the bottle is col- 
orless and resembles water. In the second, 
however, which is to contain the milk, place 
a small amount of calcium chloride solution. 
In the third, which is to contain the port 
wine, place some potassium permanganate. 
And finally in the fourth, place a small 
amount of sodium bicarbonate and a few 
drops of water. 

Before showing the trick be sure to dis- 
play the seemingly empty glasses and the bot- 
tle, announcing as you proceed exactly what 
each glass will contain. As the liquid is 
poured, it will remain colorless as it fills 
the first glass, change to a milky liquid in the 
second, become a red liquid in the third, and 
a good imitation of champagne in the fourth 

If in making your first try, you find that 
the action is slow, add more of the iron sul- 
phate and sulphuric acid to the liquid. 
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ink used 
telephone 


(Continued from page 


StmpLy by changing the type of 
in printing telephone directories, 
companies are saving thousands of dollars a 
month. The use of the new ink enables them 
to reprocess the paper and use it again. 
Hitherto, the chemically inert carbon pigment 


used in the ink made it difficult to bleach 
the paper for reuse. The new ink contains 
an organic iron compound which can _ be 


bleached easily. During the past two years, 
the phone books of the larger cities between 


New York and Omaha have been collected 
and sent to the plants where the paper is 
bleached, reduced to pulp, and made into 


1ew sheets. In some much as 
eighty percent of the pulp was found suit- 
able for producing high grade white paper 
of sufficient quality for use in books. 


NIGHT AIR RICH IN 
RADIOACTIVE MATTER 
WHEN you take 

into your radioactive 
matter than when you breathe during the 
day. Scientists of the Carnegie Institution, 
of Washington, D. C., have just discovered 
that radon, a gaseous form of radium, and 
other radioactive materials are thirty per- 
cent more abundant during the hours of 
darkness. The so-called “respiration of the 
soil,’ pouring radioactive matter and _ parti- 
cles of electricity into the air, is believed to 
account for the difference. 
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CHEMISTRY 


A CAREER OF SERVICE 
AND PROFIT 


No Fretp of human en- 
deavor offers greater 
possibilities today than 
chemistry. All progress is 
dependent upon this fasci- 


nating science. And right 
at home, in spare time, 
you can learn the funda- 
mentals by study of the 
International Correspon- 
dence Schools modern 
course. Thousands recom- 
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Drafting is a fascinating pro- 
fession, and there is no limit to 
the progress you can make. 
Many leading draftsmen today 
started their careers by study 
of the I. C. S. Drafting Course. 
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information, 





ELECTRICAL ENGINEERS 


ARE LEADERS IN MODERN PROGRESS 


Just as certain as electricity is 
the power of,the future, just as 
certain is the part electrical engi- 
neers will play in industrial prog- 
ress. Many leading electrical 
engineers today took their first 
forward step by mailing a coupon 
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FASTER AND SAFER PLANES FROM 


WORLD'S BIGGEST WIND TUNNEL 


(Continued from page 28) 


many problems of flight can be solved by 
full-scale wind-tunnel research. But some of 
them have been thus solved, and in the two 
years of its existence the big N. A. C. A. 
tunnel has played an important part in the 
advancement of the science of aviation. 

In other buildings of the Langley Memor- 
ial Laboratory, there are many other things 
as interesting as the gigantic wind tunnel. 
Instruments of uncanny ingenuity, machines 
that do model-making work of marvelous 
precision, electric-photographic apparatus that 
takes pictures of fuel sprays in engine cyl- 
inders with glass walls at the rate of 4,000 
a second, and with a time exposure of one- 
millionth of a second! 


\ ORE important than the instruments, 
1 and quite as interesting, are the results 
that the N. A. C. A. scientists have achieved 
with them. 

Startling recent increases in the speed of 
commercial airplanes are the result of two 
major improvements in plane design. Among 
these important changes are: 

The use of fillets where fuselage and wings, 
or nacelles and wings, join 

Efficient placing of engines in the wings 
of multi-engined planes, which is considered 
the most important single contribution to 
the progress of airplane efficiency since flying 
began. 

Back of each of these improvements in 
airplane design lies much valuable research 
work by the N. A. C. A. 

Five years ago it was suggested at the 
National Advisory Committee’s annual en- 
gineering research conference with the air- 
craft industry at Langley Field, that a study 
of the effect of placing fillets between wings 
and fuselages be undertaken. Tests were 
made on a high-wing cabin monoplane with 
a stub wing, in the twenty-foot wind tunnel, 
with an air speed of 100 miles per hour. From 
them it was learned that when fillets of six- 
inch radius were used to fair the lower sur- 
face of the wing into the fuselage, the plane’s 
drag of 300 pounds was reduced by two 
pounds, and that when twelve-inch fillets 
were used the drag was reduced by a lit- 
tle over five pounds. It also was determined 
that the use of the twelve-inch fillets in- 
creased the plane’s propulsive efficiency by 
about one per cent. 


HESE advantages seemed small, but the 
N. A. C. A. engineers knew that designers 

soon would be producing planes with les- 
sened drag, and that then filleting would be- 
come increasingly important. So they con- 
tinued their researches. Last vear tests of a 
low-wing monoplane in the full scale tun 
nel showed that the use of fillets, in com- 
bination with the N. A. C. A. engine cowling, 
reduced the tail-buffeting oscillations to 
which this plane was subject to one-quarter 
of their original intensity, increased the ship’s 
maximum litt eleven per cent, and decreased 
its minimum drag nine per cent. 

Decreased drag means increased speed with- 
out increased power. Fillets, which prevent 
the premature breaking down of the air flow 
in the region of the intersection of the wing 
with the fuselage, now are used on all the 
super-fast planes. Experts say that this sim- 
ple and inexpensive improvement has added 
twenty miles an hour to the speed of the 
newest airliners 

Most modern large airplanes have been 
powered by two, three, or even four engines. 
Three has been the usual number in recent 
yvears—one in the nose of the fuselage, and 
two in separate bodies, called nacelles, at- 
tached to the wings. 


At the 1928 Engineering Research Conier- 
ence at Langley Field several manufacturers 
requested the N. A. C. A. to conduct a 
series of tests on various nacelle position: 

The Advisory Committee’s engineers started 
work on this problem in the twenty-foot pro- 
peller research tunnel. They built a wing 
with a fifteen-foot span, a five-foot chord— 
the chord of an airplane wing being the 
straight-line distance between its entering 
edge and its trailing edge—and a maximum 
thickness of twelve inches. They also built a 
four-ninths-scale model of a nacelle, in which 
they installed a detailed wooden model of a 
radial air-cooled engine. 

Tests were made to determine the lift and 
drag of the wing alone. Other tests deter- 
mined the drag of the nacelle alone. Then 
tests were made with the nacelle in twenty- 
one positions in reference to the wing. 

Without the propeller, it was found that 
when the nacelle was located above and for- 
ward of the wing, the drag of the wing- 
nacelle combination was greater than the 
sum of the drags of wing and nacelle; while 
if the nacelle was located below and forward 
of the wing, the drag of the wing-nacelle com- 
bination was less than the sum of the drags 
of the wing and the nacelle. 


ITH the propeller operating at full 

power, the wing’s lift was increased 
when the nacelle was placed above the wing, 
decreased when below the wing, and unai- 
fected when directly ahead of the wing. 

The tests also showed that propulsive ef- 
ficiency is highest when the propeller is placed 
directly forward of the wing. 

Taking into consideration the factors of 
lift, drag, and populsive efficiency at both 
high speeds and cruising speeds, and in climb- 
ing and landing, it was found that the best 
all-around location for the nacelle is in line 
with the wing, with the propeller about 
twenty-five percent of the wing’s chord ahead 
of the leading edge. The best results were 
achieved when the nacelle was efficiently 
cowled, and faired smoothly into the wing. 

More than five years ago the N. A. C. A. 
made a pioneering investigation of the ef- 
fects of cowling radial air-cooled engines. It 
proved that a large reduction of drag, re 
sulting in a great increase of speed with the 
same power, could be obtained by the use 
of a cowling which completely enciosed the 
engine, the cooling air being admitted through 
an opening in the front and _ discharged 
through another opening in the rear of the 
engine. Further research resulted in the de- 
velopment of a N. A. C. A. cowling that in 
1930 won the Collier Trophy. Since then 
many cowling researches have been made, 
and low-drag cowlings developed that have 
decreased engine drag by two-thirds and 
greatly increased speeds. 


{ 


N AIRLINER carrying a dozen passen- 
gers and a thousand pounds of cargo at 

a cruising speed of more than 200 miles an 
hour seems sensational to-day. But that speed 
will be commonplace in the near future. The 
N. A. C. A. engineers who have blazed the 
trail to the present high flying speeds have 
learned that size has little, and shape much, 
to do with resistance in the air—that a big 
plane has little more drag than a small one. 
Looking forward, these scientists of flight 
place the ultimate speed limit at 600 miles 
per hour before the tremendous drag, caused 
by every added horsepower, will make further 
increase impossible. That speed would be 


possible only for straightaway flying, for no | 
human tissue could stand the strain of chang- | 


ing direction at that breathtaking pace. 
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HOW MOON AND SUN 
GENERATE THE TIDES 


(Continued from page 


51) 
the tides when it either reinforces or 
counteracts the moon’s pull. 

If the earth had no continents and was 
entirely covered by water, the two flood 
tides would follow the moon closely through- 
out the day, traveling at the rate of about 
1,000 miles an hour. 


of 





UT, as a matter of fact, the tidal wave 
is slowed up and modified in thousands 
of different ways by the obstructions placed 
in its path by the land masses. 


If we attempt to follow any particular 
high tide from east to west around the 
world’s oceans, its progress will be shown 


by a map something like that shown on the 
second page of this article. The lines repre 
sent the conformation of the high water at 
hourly intervals, starting in the Pacific. 

If you count the hour lines in this dia- 
gram, you will be surprised to see that it 
requires forty-eight hours for the wave to 
travel around the world from Australia to 
Alaska. In the meantime the moon has trav- 
eled around the world more than twice (due 
to the earth’s rotation) and its attraction 
has complicated the original impulse with a 
second and third influence. In this way the 
tides are constantly varied in intricate ways 
by the changing positions of sun and moon, 

One phenomenon of the tide remains how- 
ever fairly constant, and that is that high 
tide comes fifty minutes later each day. 

If you have stayed at the sea shore for 
a few days, you have noticed the length of 
the interval between high and low water. 
If it is high tide at ten o’clock in the morn- 
ing, it will be low tide a little after four in 
the afternoon, or approximately six hours 
later. Another high tide will occur soon after 
ten in the evening, and another low tide at 
about half-past four in the morning. 

Accordingly, there are two high tides and 


two low tides in every twenty-four hours, 
or, more properly in nearly twenty-five 
hours. If it is high tide one morning at ten 
o'clock the next day it will be high tide at 


about evelen o'clock. In this way the times of 
high and low tide change through the whole 
twenty-four hours. 


The reason for this daily delay of high 
and low tides is simple. The moon travels 
east through about thirteen degrees, or one- 
twenty-eighth of its monthly orbit around 
the earth, during twenty-four hours. This 
delays its apparent east to west transit 
across the earth’s oceans by about .fifty min- 
utes in twenty-four hours. Since the tidal 
wave follows the moon’s meridian passage 
by a fixed interval for every place on earth, 


the tides are also delayed each day. 
interesting effects of the 
tides along coasts are the remark- 
rushes of water called bores, which run 
wide-mouthed, rather shallow rivers at 
high tide. These are often violent that 
they are dangerous to river navigation. One 
of the most striking bores in the world oc- 
curs in the Chinese river on which Hankow 
is situated, but others occur in the Seine 
in France, the Severn in England, and the 
Ganges in India. 


JUPITER’S ATTRACTION 
SPOILS METEOR SHOW 


Jupiter is responsible for the fact that 
in recent years the shower of Leonid meteors 


MONG the many 
sea 
ible 
up 


SO 


is less brilliant than formerly, according to 
Prof. Wayne B. Hales, of the University of 
Utah. This planet, he declares, has drawn 


the meteors from their course, thus prevent- 
ing their display from being seen on earth. 
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LIVE ADVENTURES OF TAXIDERMISTS 
WITH THEIR DEAD ANIMALS 


(Continued 


light, and durable, are now procurable ready- 
made, for the animals most commonly 
mounted, and are called manikins. They are 
adapted to the particular specimen with 
adhesive paste of several ingredients, and 
the skilful fingers and delicate tools of the 
taxidermist. 


KELEY and Clark also developed a new 


method of mounting hairless animals, 
especially elephants. The museum receives 
from the jungle head, hoofs, tusks, and a 


skin temporarily preserved where the kill 
was made and one and one-half inches thick. 
First it is carefully whittled down to three- 
eighths of an inch, that the external wrinkles 
may be more easily reproduced. Then the 
skin bark tanned, a long process, perhaps 
a year if there are few skilled hands. Soft 
and durably flexible, it is stretched directly 
over the clay figure. Next, it is covered with 
plaster. Then the whole is cut in two, the 
clay dug out and replaced with a papier- 
mache manikin, strengthened inside with 
wooden ribs. Then the plaster is removed, 
the halves joined. 

That is the method Clark employed in 
mounting the two big elephants added last 
year to the University of Nebraska’s Adam 
Breede collection of big game animals. It 
is also the method being employed by some 
of the staff of fifty experts in creating the 
most imposing and fascinating collection in 
the American Museum’s African Hall. Housed 
in the beautiful new Roosevelt Memorial ad- 
dition to the Museum building in New York, 
this hall will show, lining its walls, upward 
of thirty separate habitat groups of notable 
African animals in lifelike poses, in natural 
surroundings, each against a background 
painted from actual observation. Clark made 
sketch models for many of them, while en- 
camped amid their haunts. A complete model, 
a little gem, is usually made of every such 
group. The names of some of the groups tell 
the story. Lion Group, Waterhole Group, 
Nile River Group, Greater Kudu Group, 
Giant Eland Group. 

This collection of the 
preserved to the life, 
central the elephants, consisting of a 
herd of eight, of all ages. Some with trunks 
upraised, some quiescent, they portray every 
attitude of the monarch of Africa. The first 
four are in place already, mounted by Akeley, 
who conceived the idea before his death. 
The second four have just been received 
from Kenya, East Africa, where F. Trubee 
Davison, Director of the Museum, shot them, 
as they came thundering down to trample 
out the lives of his wife and himself. 

Clark’s newest contribution to taxidermy 
methods is an elephant—but made en- 
tirely of paper. It is not papier-mache, the 
secret, but Clark’s studio in the 
New York, has developed a means to 
seemingly to the life, a big, gray, 
wrinkled tusker even down to the tusks. 
They are paper, too. No museum need be 
ashamed of such a specimen, Clark thinks, 
and it can be obtained at smaller expense, 
and weighs less, than a real mounted skin 
and tusks 


wonders of Africa, 
surrounds the great 


piec Cc, 


| 
also 


process is 
Bronx, 
reproduc e, 


to li also proud of the biggest 
elephant it ever mounted—the head 
and fore-quarters of a beast one foot tal 
ler than the famous Jumbo, and_ bigger 
than Jumbo’s recent successor, Khartoum. 
Each of the tusks weighed over 100 pounds, 


studio is 


ind was worth $1,000. The elephant was a 
trophy last vear of Capt. Fred E. Lewis, of 
Spadra, Calit., who made many presents of 


from 


page 35) 
suitcases, belts, and whatnot of the tanned 
hide from the hind quarters of the biggest of 


elephants. 

Another well-known sportsman and polo- 
player brought home from Africa a zebra 
skin that Louis Jonas mounted on a fine 
prancing hobby-horse, that bore the sports- 
man’s young friends sturdily, thanks to half- 
inch steel rods inside the wood. 

Strange things that come to taxidermists 
to be mounted include anteaters, alligators, 
skunks, rare sheep from Asia. A formidable 
task that once faced Fred Sauter, who con- 
tinues the art of stuffing begun by his father 
in 1850, was that of mounting a 1,800 pound 
bull buffalo, the celebrated Black Diamond, 
long an attraction in the Central park zoo 
First, however, he had to kill it. 


HIS proved a much more heroic under- 

taking than Sauter anticipated. Blows 
from a butcher’s sledge hammer and bullets 
from a police revolver merely bounded harm- 
lessly from Black Diamond’s solid skull. An 
attempt to kill him by hanging resulted only 
in the destruction of the hoisting apparatus. 
Finally a slaughter house attendant got close 
enough to the old buffalo to slit his throat 
with a razor-edged butcher’s knife. 

Sauter mounted the head, tanned the hide, 
and sold the meat to hotels. They all sent 
it back; Black Diamond was too tough 

There was recently completed at the Clark 
studio, a piece of work unique in taxiderm) 
the mounting of a giant ray weighing six 
tons. This strange sea monster, with its two- 
horned, winglike fins, got caught, off Briell 
N. J., in the anchor of A. L. Kahn’s yacht 
He took it ashore alive and put it on exhi- 
bition. It gave birth to a baby ray, which 
died, and is now in the Philadelphia Acad- 
emy. Kahn got $3,000 in ten cent admis- 
sion fees, and now hopes to make more 
money by exhibiting the mounted mother ray 


A somewhat similar job once came to 
Sauter. A man entered his place. With him, 
was a boy, pale and limping. The man 
asked; 


“Can you fix up a shark so it'll look as 
it was alive?” 

Sauter said he could. 

“IT want you to do it 
caller. “Did you read 
while back, about a 
coast attacking a boy ? 
my son. The shark’s jaws crippled him fo 
life. He has had a long and expensive ill- 
ness, and now I'm going to take him around 
the country lecturing about his experience. 
We want a shark, to take along and exhibit.” 

“You furnish the shark,” said Sauter, “and 
I'll mount it for nothing.” 

He made it so lifelike, that at first, it gave 
the boy the jitters to look at it. But present- 
ly, father and son set forth with their stuf- 
fed shark, to seek their fortune. 


ane of course, taxidermists have always 
with them. Else how would so many 
American dining rooms get those effigies of 
big trout? Small taxidermists thrive on fish, 


for me,” said his 
in the newspapers a 
shark off the Jersey 
Well, this is the boy, 


which they mount without extracting the 
oil, and deer-heads, which they stuff with 
sawdust. 

In one studio, they had to cut a hole 


sixteen-{oot 
same animal 


the floor for the neck of a 
giraffe, and men worked on the 
on two floors at once. 

Among the queerest animal specimens 
mounted in the American Museum, is 4 
group called Solenodon paradoxus. It shows 
two animals, resembling a cross between an 
opossum and the (Continued on 


page 
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LIVE ADVENTURES WITH 
DEAD ANIMALS 


(Continued from page 112) 


rdvark, beloved of cross-word puzzlers. 
one, the whole body is shown; of the 
er, only the head and long proboscis peep 
m a burrow. 
rhe hunt for these specimens brought only 
Solenodon and a half. The quaint animal, 
vival of a primitive type, was considered 
nct, and a Russian museum had the single 
cimen in the world when Dr. G. Lagai and 
Hyatt Verrill got these. To do it took a 
ish with Santo Dominican revolutionists, 
ich quinine, and months in the jungle 
ence Verrill returned gaunt, bearded, with 
entire specimen and part of another. Also, 
reported that this freak of nature roots 
a hog, has claws, eats snakes, chickens, 
| bedbugs which it searches for in houses, 
mes out only at night, runs sideways, and 
en pursued, trips itself and tumbles head 


er heels. Then it sticks its head into a 
e and is captured without a fight. The 
nale, shown whole in the museum, gave 
th soon after capture, to three naked 


ing, and three days later died. 


1 are of people take pets that 

have died to taxidermists for mounting. 

se include dogs, cats, birds, and monkeys. 
there have been ocelots, garter-snakes, 
the pet horse of a movie actress. Almost 
isk that their former companions be pre- 

ved in some favorite pose of life, head on 
side, ear cocked, or a wag put into a 
poodle’s tail. Occasionally, they want 
animal’s body embalmed for burial. 

is real fun in doing jobs for the 

as many taxidermists do. They 

rted in the early days, when enthusiastic 
ectors sometimes had stuffed Bengal tigers 
king the Maine woods. Soon they began 
nsulting taxidermists. One assignment they 
ve Sauter, was producing 200 rats that 
uld follow a Pied Piper of Hamelin. He 

t the rats from rat catchers, mounted them, 

d supplied each with an invisible wire to 

hooked up with other wires. The day 

delivered them at a Long Island studio, 

turned some loose among the feminine 
with satisfactory results. 

How movie taxidermy has been perfected, 
wn by the hippopotami that, in a cur- 
picture, realistically raise their heads 

ve the surface of a river, then lower them. 
heads were mounted and waterproofed 

the Clark studio. 

\n odd job is making plaster casts to 

strate street railway accidents for lawsuits 

show the rail, cobblestones, and 
surroundings so they can be explained 

i jury. By-products of taxidermy are 

her articles, screens, lampshades, elephant 

umbrella stands, and other useful things. 


[here 


les, 


casts 


EK RHAPS the highest flight of modern 
idermy, is creating animals that never 
\n English sea captain asked Sauter to 
him a mermaid. After some cogitation, 
k the lower part of a large codfish, and 
upper part of a lady monkey, mounted 
and sewed them together. Having pro 


p 


] 


the mermaid with an elegant tail, he 
ned her head with long, wavy locks 
from a horse’s tail. To give her a 
titul face and other finishing touches, 
led in Carl Rungeus, well-known ani 
inter. Then he put the finished pro 


in a glass case, garnished with seashells 
captain was tickled to death 
Wait till I show this to my 
Is!’ he chuckled. 

ter was tickled to death, too 

I’ll make some more mermaids,” 


landlubber 


ruess 
iid. 
did, and sold them to side shows. Per- 
vou have seen one. 
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That is what hundreds are saying about 
the Foley  Electrakeen Lawn Mower 
Sharpener business Serdinsky, Pa., 


sharpened 985 mowers in one season. H. E 
Topp, Wisc., sharpened 26 mowers in 6 
days at $1.50 each Chas. I. Sizer, N. Y., 
(shown above) writes, “‘The Foley more 
than paid for itself the first three weeks 
If I had purchased it in March instead of 


June, I would have done 2 or 3 times more 
pence with it However, I sharpened 

ver 200 lawn mowers last season. l + 
charge $1.00 and guarantee every lawn (§ 


mower that I sharpen to give perfect satis- 
faction, and all of my customers are boost- 
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| SHORT-WAVE RECEIVER 
TO TAKE ON TRIPS 
(Continued from page 63) 


rear. This position was chosen to eliminate 
long power leads. 

As shown in the photograph, most of the 
wiring is concealed under the chassis. Keep 
your leads as short as possible and follow 
the wiring diagram carefully, checking off 
each wire as the connection is made. Make 
the socket connections first and then follow 


with the others. 
The cabinet for the receiver should meas- 
ure approximately five and one-half inches 


deep, seven inches high, and ten and one-half 
inches long. It should, of course, be large 
enough inside to take the assembled chassis 
and tube shields. 

On the front of the cabinet there should be 





four holes for the control shafts and a grill 
work for the speaker. Metal escutcheons, 
lettered from zero to one hundred, should be 
mounted under the tuning dials. 

When the set is completed, connect it to 
a reasonably long antenna and insert the 
power plug in any 110-volt receptacle. Nat- 
urally, when a direct current supply is used, 
the plug must be inserted properly according 
to polarity; so, if the set fails to operate 
aiter several minutes, simply reverse the plug. 

To tune the set, insert the proper coils for 
the band to be covered and manipulate the 
dials of the two tuning condensers. These 
should be turned together so their positions 
match. The regeneration is controlled with 
the resistance Rio and the small variable con- 
denser C3, the latter being particularly use- 
ful when tuning in C. W. (continuous-wave) 


stations. Remember that the dial-twisting 
type of tuning that brings in stations on 
vour broadcast set will not work on the 


shorter waves. Tune the set carefully. 

List of parts for this short-wave receiver 
follows. Letter and number refer to diagram 
on page 62. 


1—140 mmf. variable condenser 
~ 2—140 mmf. variable condenser 
3—50 mmf. variable condenser 
* 4—.1 mmf. fixed condenser 
|} C 5—.1 mmf. fixed condenser 
6—.1 mmf. fixed condenser 


20 mfd. midget by-pass condenser 
8—20 mfd. midget by-pass condenser 


AAMARARAARNANRAARAAN 
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O0—1 mfd. fixed condenser 

10—8 mfd. dry electrolytic condenser ) 
“11—8 mfd. dry electrolytic condenser — 
712—12 mfd. dry electrolytic condens ser) “45¢ 
C13—.0001 mfd. fixed condenser | 
C14—.002 mid. fixed condenser 
C15—.01 mfd. fixed condenser 
C16—.01 mfd. fixed condenser 
R 1—350 ohm resistor 
R 2—4 megohm resistor 
R 3—300,000 ohm resistor 
% 4—50,000 ohm resistor 
R 5—300,000 ohm resistor 
X 6—100,000 ohm resistor 
% 7—2,000 ohm resistor 
< 8—500 ohm resistor 


X 9—25,000 ohm resistor 


R10—20,000 ohm potentiometer 
R11—2,000 ohm resistor 
R12—153 ohm filament resistor (heavy duty) 


\ Filter choke, 20 henry, 200 ohm 


} Field of dynamic speaker, 3,000 ohms 

Ch Short wave radio frequency choke 

D Set of five four-prong short wave coils 
on ribbed forms 

E —Set of five six-prong coil forms. 

F —Midget dynamic speaker, 3,000 ohm 
field 

G —Toggle switch 

H Plug and cord 

One ftour-prong socket, one five-prong 

socket, five six-prong sockets, one chassis, two 

ube shields and bases, small knobs and es- 

cutcheon plates, small cabinet (optional), 

connecting wire, solder, etc. 
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Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


This book will save months of time and hundreds 
of dollars by giving you a thorough ground tra 


ing in Aviation. You need it whether you 
going to be a pilot, mechanic, radio operator 
salesman or executive. The Aviation Manu 


with its 700 pages and 250 diagrams and illu 
trations, covers the whole field so expertly tl 
it will always be a reliable reference book—ev: 
long after you've finished your preliminary wor 


LOOK AT THIS 


LIST OF 24 FULL 
CHAPTERS 


all by leading 
authorities 
All Covered in Fullest Detail 


Opportunities in Aviation—The Business of | 
ing—License Requirements—Qualifications 
Flying—Training To Be an _ Aviator—Yo 
Background of Knowledge—Aviation Schor 
and Flying Clubs—How to Get the Most Out O 
a Flying Course—Your First Outfit—Standard 





Airplanes, Seaplanes, and Amphibians—Th 
Construction of Planes—Power Plants—Thi 
Manufacture of Engines 

tary Airplane Design—Materials and Their 
Properties—Wings and ‘“Props’—Wind = and 
Weather—How a Pilot Inspects His Plane 
Learning to Fly—Advanced Flying—Laying 
Air Course—Air Traffic—The Laws of Aviatio: 
The Aviation Manual is edited by Lieut. Cor 


mander John W. Iseman, U. S. N. R. He has 
over 5,000 flying hours to his credit, and is now 
commanding officer of squadron VN3rd of the 
U. S. Naval Reserve. Many of his former stu- 
dent officers are now holding important positions 
in the Aviation industry as pilots and executive 


REGULAR PRICE $5.00— 


NOW ONLY $3.95 
With Your Name In Gold On The Front Cover 


Now y may have this beautiful Manual bound 
expensive, flexible, fabrikoid, with full gold edges 
around for only $3.95 C. O. D And we will print 

full name in gold on the front cover. This is a spe 
temporary price whi ch may be withdrawn shortly. We 
will refund your money I 


if you return the book within 
ten days and say you are dissatisfied. Clip and t 
tl nt lay 





Popular Science Publishing Co., 
381 Fourth Avenue, New York, N. Y. 





Please send me a copy of the regular $5 edition 

Aviation Manual with full gold edges and my nam 
gold on the front cover. I am to pay the postman 
$3.95 plus a few cents postage when the book arr 


This will pay in full for the Manual. If I am dissat 
istied I may return the book within ten days and 
(i 


‘ refund my money 
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Want to Save Money? 


Anyone can make half-soles 
with So-Lo—it’s easy! 


Easy! vongnds on So-Lo 


ld knife, and ; 


Take an ol 
it a chunk of So ‘7 





an ol 5s I 
id spre ad it 

like butter Next morning 

and tough! Neat! Waterproof 
Wears better than leather 








So-Lo mends the sole or heel, Ic. Fixes 
hot water bottles, tires, galoshes, rubber 
boots. More than 247 other uses. Guar 
anteed satisfactory or money back! 
FREE! De-Luxe Electric Clock to 
® first 50 people sending in 
So-Lo box lids with this ad. To everyone 
not receiving an electric clock we will 
iil a new parlor game—free. To new 
isers only! Get So-Lo today at any 
Hardware or 5 and 10c Store. 
your jobber has Se-Le 





So-Lo Works, Cincinnati, O. 
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Inventions Promoted 


ted or Unpatented. In business over 30 

Send drawing and description or model, 
vrite for information. Complete facilities. 
ices. 








Retere 


ADAM FISHER MFG. CO. 
183-D Enright, St. Louis, Mo. 


PATENTS 


BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 


drawing or model for examination. 
VATSON E. COLEMAN, Patent — 
Ninth Street Washington, D. 


























For 30 Days Reading—No Money Down 
Actual Crime Cases — /f You Act Quick / 
We will send you this stirring book onCrime 
Detection, Secret Service and Identification 
Work for’ 30 days free reading. Send no 
money. If you decide to keep it, then send 

me only $1. If not, return it. WRITE TO- 
Not sent to boys under 17 years of age. 


_T. 6. Cooke, Book Dept 13-64 1920 Sunnyside Ave.. Chicago, Ill. 
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HUNTING YOUR CAR’S 
CASTER AND CAMBER 


(Continued page 


wheel has camber, the distance at the top 
should be less than the bottom distance. 
“Toe-in can be measured with a tape 
measure and large pair of inside calipers 
made from a couple of lengths of lathing. 
You have to measure the distances between 


from 64) 


the inside edges of the tire or rim at the 
front and at the rear. 
THE car is an old model, two long 


“TF 

laths, pointed at the ends and fastened 
together cne on top of the other with four 
or five heavy rubber bands will do to space 


off the measurements. Of course, on new 
cars you'll have to add arms at the ends to 
get around the motor pan 

“As for caster, you can use an adjustable 
spirit level to check that. The caster an- 
gle generally is obtained by the twist of the 


axle. So by placing the spirit level crosswise 


on the axle, first at one end and then at 
the other, and adjusting it, you can meas- 
ure each angle. 

“Suppose some of these adjustments are 
wrong,” interrupted Bill, “how do you make 
them right?” 

“Well, if the caster, for example, is wrong, 


has been 
only way 


it generally means that the axle 
bent in an accident. Naturally the 
to fix it is to bend it back.” 

“Do you have to heat it?” asked Bill. 

“That's the one thing you shouldn't do,’ 
declared Gus positively. ‘‘Heat would spoil 
the original heat treatment that’s responsible 
for the strength. If you have to bend it, do 
it with the metal cold. It’s a tough job, 
though, and I wouldn’t advise trying it unless 
you have experience and the right tools. Of 
course, if the caster is out only a little, you 
can correct it by loosening the spring sad- 
dles and driving wedge-shaped shims in be- 
tween the spring and the spring seat. That 
will tip the axle. 

“Camber can be changed by bending the 
portion of the axle between the springs and 
the wheels. As for toe-in, that’s the easiest 
to adjust. All you’ve got to do is lengthen 
or shorten the front axle tie rod.” 

As Gus talked, Bill was inspecting each 
of the front wheels on his car. “But what 
makes you think my trouble unequal 
caster?” he inquired at last. 

“I’m just like a doctor,” 
“T diagnose from symptoms. You complain 
hard steering to the left and a tendency 
to pull to the right if you don’t keep your 


1S 


is 


huckled Gus. 


ot 


hands on the wheel. My diagnosis from these 
symptoms is that each wheel has a different 
caster angle. The car turns to the right; 
that means that the right-hand wheel has 
less caster than the left. 

“Tt’s the same with camber, only you 
have to look in a different place for the 
symptoms. If you have too much camber, 


the outer edges of your tires will wear faster 


than the rest of your tread.” 
“\V HAT are we going to do about 

car ?’’ asked Bill impatiently. ‘There's 
no sense checking the caster, if I can’t fix it.” 

“Well,” drawled Gus, “I'd suggest that you 
check all three adjustments just for the prac- 
tice. You can learn a heap about your car 
that way. Then, when you find out just how 
much the caster is out, perhaps we can fix 
it with wedges. 

“And, by the way, before you do any 
checking be sure that the car is absolutely 
level and that the tires are properly pumped.” 

With that, Gus turned and ambled to- 
ward the house. As he reached the front 
steps, he glanced back and grinned. Bill was 
hard at work, and Gus knew that doing was 
the best way of learning, and besides—now 
he could get back io that morning paper. 
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Get this — 
STRONG MAN'S 
__ LIBRARY 


These books show 
how to build any 


part of the body to 
Giant Proportions! 


ony 5 cnc 


All 6 for $1.00 


g freee OF IT! A muscle 
building course show- 
ing how to develop a 
definite part of your body for 
only 25c or six courses which 
show you how to develop the 
entire body for only $1.00. 
That's my special offer. I will 
show you how to mould a 
mighty arm or how tomoulda 
mighty chest, mighty legs, a 
mighty back or a grip of steel, 
or I will teach you strong man 
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MOULDIN 
MIGHTY | LEGS 


= 


stunts. 
MOULD A= Scientific Training 
MIGHTy ” / _ I. show you how to add 


BACK inches on your arm, how to 
put steel cables on your chest, 
how to get a back of might. I 
show you how to develop 
legs of a giant and a grip of 
steel. The strong man tricks 
which I reveal will amaze you 
and your friends. Moulding 
mighty men is the business of 
George F. Jowett, The Cham- 
pion of Champions. Let him 
show you how to possess a 
herculean, Samson-like body. 


Rush the Coupon TODAY! 


All six books are profusely 
illustrated and will be sent to 
you by return mail, postpaid. 
Just slip a dollar bill in an en- 
velopewiththe coupon below. 
For any single oe just send 
25c. I will include a FREE 
copy of my book, “Nerves of 
Steel, Muscles like Iron.” 
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Dept. 290c 422 Poplar St. 
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_George F. Jowett: Your proposi- 
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C) Moulding a Mighty Arm. 25c 
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a Mighty Chest 
Moulding Mighty Legs. 25c¢ 

Made Easy 25c 
for $1.00, 
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NEW ENERGY TESTS SHOW OUR LOSS 
AT WORK AND PLAY 


(Continued from pag 
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rest, the reverse takes 
place, 370 calories of heat disappearing as 
each gram of lactic acid is reconverted into 
glycogen. In experiments on a frog’s muscle, 
using a thermometer capable of noting 
changes as small as a hundred thousandth ot 
a degree Centigrade, Dr. Hill discovered that 
for every twitch of the muscle the temper 
ature of the fibers rose about three one 
thousandths of a degree. 

If you sprint 100 yards as fast as you 
can, your muscles will produce about an 
ounce of lactic acid. You feel tired in pro- 
portion to the amount of this acid in your 
system, for lactic acid and fatigue are syn- 
onymous. In the blood of tired athletes, Dr. 
Hill found thirty-five times as much of this 
fatigue chemical as he did in the veins of a 
rested man. 


muscle is allowed to 


CURIOUS fact in this connection is that 

we recover in our legs from exercise taken 
in our arms! That is, the muscles all over the 
body are busy turning lactic acid back into 
glycogen when one part of our body is exer- 
cised. If this were not so, your arm muscles 
would become tired out in using a hammer 
or your leg muscles in peddling a bicycle 
long before they do. Incidentally, the mus 
cles of warm-blooded animals are capable ot 
twice as much work per unit of mass as 


those of cold-blooded animals. A man’s mus- 
cle, for instance, is from two to ten times as 
strong per unit of mass as a frog’s. 


Because sugar is quickest transformed into 


glycogen, athletes are now being given this 
concentrated form of energy before impor- 
tant contests. It is usually most effective 
when eaten from a half to three quarters of 


an hour before the muscles are called into ac- 
tion. This gives time for the chemical engines 
to transform it and store it up for use. 

At Yale University, Dr. Yardell Hender- 
son has found that exhausted runners at the 
end of a race have used up practically all the 
sugar in the blood. They often show the 
same symptoms as are produced by an over- 


dose of Insulin, the sugar-reducing chemical 
injected into the blood in the treatment ot 
diabetes. While sugar is not the only fuel ot 
muscular energy, it is the quickest starting, 
the most easily transformed into glycogen 
Other foods rich in muscle fuel are bread, 
beans, cornmeal, hominy, honey. Foods aid 


ing the oxygen-carrying power of the blood 


by adding iron are eggs, spinach, figs, lean 
beef, oatmeal, and prunes 
In making use of this food-fuel, our mus- 


cles form one of the most efficient machines 
in the world. A modern steam engine ts 
between fifteen and twenty percent efficient 
That is, it returns productive mechanical 
energy equivalent to about fifteen or twenty 


calories of fuel 
engines have an 


hundred 
Gasoline 


calories for every 


burned in its boiler 


efficiency of twenty to twenty-five percent 
while Diesel engines run as high as thirty- 
five percent. But the trained muscles of the 


athlete top them all, exceeding forty percent 
Edison once estimated that the horse is only 
two percent efficient, requiring annually the 
product of five acres to keep it running. 


SPRINTER studied by Prof. Wallace O 
Fenn, of the University of Rochester, N. 

Y., developed six horsepower during short 
sprints and another examined by Dr. Hill, in 
wland, reached eight and a half horsepower 
in covering the hundred yard dash in record 


time. Most of this power is required to over- 
come internal resistance to the swinging of 
irms and legs. Stopping also consumes en- 
ergy. One test showed a track athlete uses 


as much energy in stopping as he would in 












running an additional five yards at the very 
top of his speed. 

Such high output of muscle power is 
fined to short bursts of effort however. 
average laborer during 
develops less than one 


cone 
The 
an eight-hour day 
tenth horsepower, 


SOME years ago, a United States Army 
officer, Capt. Brock Putnam, laid claim 
to the world’s golf endurance record with a 
mark of 252 holes played in a single day, 
Later, Dr. P. V. Karpovich made tests and 
found that a player walking over a fairly 
level 6,000-yard golf course uses up as much 
energy as he would in climbing to the top 
of the Empire State Building five times 

While the human muscle is a highly effi- 
cient producer of power, a 2,000-pound- 
capacity dynamometer recently showed that 
the muscle of an ape, weighi for weight, is 
three or four times stronger. One female 
chimpanzee in an eastern zoo exerted a 1,260- 
pound pull using both hands and a male 
chimpanzee, pulling with one hand from an 
awkward position, registered 847 pounds, 
This proved to be more than four times the 
pull husky football linemen could exert. 

Turning to the insect world, you find 
bewildering records of strength and speed 

One scientist used a stop watch to time 
a black carpenter ant climbing the side of a 
stump. Carrying a dead spider twice as big 
as itself, the insect mounted vertically two 
feet in less than two seconds. As it measured 
only a quarter of an inch in length, 
traveling more than forty-eight times its 
length a second. A 200-mile-an-hour racing 
automobile would cover only half as many 
times its length in the same time. 

An even swifter insect is the spider which 
weaves funnel-shaped webs in meadows and 
weed-lots. In proportion to its size, it is 
probably the fastest thing on legs. In 
instance, it was timed crossing a level table, 
covering more than a hundred times its 
length a second. The observer calculated t 

locomotive traveling at proportional speed 
would go four times as fast as the speed 
sound and would cross the country from 
New York to Los Angeles in about one hour! 


it Was 


HE strong men of the insect world are 

the beetles. Weight for weight, they are 
undoubtedly the strongest things alive. By 
piling tiny bags of fine shot, weighing from 
an eighth of an ounce up, on the backs of 
dung beetles, one experimenter made som¢ 
amazing discoveries. A beetle which weighed 
only four and two-tenths grains was able to 
walk off with a load of eight and a fourth 
ounces piled on its back. This is more than 
850 times its weight! 

Another beetle, weighing six grains, lifted 
eleven and a half ounces. If a 150-pound 
man had proportional strength, he could pili 
twenty-five seven-passenger, two-and-a-halt 
ton limousines on top of each other and walk 
off with the load on his back! 

However, in comparison with most living 
things, the muscles of man rank high as 
they are far more efficient than those of a 
majority of other animals. Recently, scien- 
tists have learned many things about how 
these chemical engines function and why they 
tire, but there are still a host of problems 

Why does brain work tire us? Why does 
a vegetable diet lower the amount of energ) 
needed to run the body ? How does a message 
from the brain convert glycogen into lactic 
acid? Why is the muscle of an ape more 
efficient than the muscle of a man? 

In an effort to erase these and other ques- 
tion marks, scientists in various parts of the 
world are shaping new experiments. 
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AN INVENTION 


and **Invention~° 


The First Step 


secure an experienced Patent Attor the 
look after your interests at Wash I can 
It is not the part of wisdom to put 
delay. And remember—U. S. Patent 

tion is the only way to obtain the 
ve right to manufacture, use, or sell 
vention. 
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My offices are 
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AN IMPROVEMENT 
The Difference Between **Improvement~ 


Very few inventions are entirely original. 
When a friend says of your inventive 
“Oh, I’m sure something like that has been patented already,” the chances 
it has. But your idea may have certain differences or improvements that 
right to patent protection. The first step is to determine, through patent 
earch, if there are existing patents that bear on your idea. loes for you, ete. 
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**Search”™ 
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in Washington 
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steps 
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OF INVENTION 
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FREE BOOK 


In order to know the steps necessary in 
securing a patent, send for my FREI 
BOOK ‘‘How to Obtain a Patent.’ This 
book tells you everything that must be 


lone every step of the way: how the Pat 
ent Laws protect you, what an attorne 
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torney, serving inventors all over the 
States. My organization is complete in 


bles you to make a 
ketch of your idea 
ind have it wit 
nessed in a manner 














rticular. I have Draughtsmen, experi f value to you as 
Searchers, and Attorneys to serve your evidence should 
1 al ° ae the occasion tor 
I have had years of experience in : ; ; 
- : evidence arise. My 
itters and know every angle of legal FREE BOOK tells 
I will secure protection for your vou how to use 
can be done! But the longer you this form to pro- 
harder it may be for me to serve you tect your Interests 
. . >I ™ > > a 
4 
REASONABLE FEES 
i: ’ v >I ” 
—EASY TERMS 
aa LY 4 a ~ 
bout finances. My lees re reasonable -and IT can 
venient terms of payment. It has always been my « 


vermit my clients to pay for their application in installment 
varation of the application progresses in my 1 


INVENTORS Mail This Coupon Today 


1 out this coupon and mail it You receive my FREE 
Record of Invention form without charge or obliga 
it would speed up matters you would send your 
$10.00 Search Fee at once so that the very important pre 


started for you. 


vever 


earch can be 


CLARENCE A. O°BRIEN 


B89 ADAMS BUILDING 


Washington. D. C. 





WE DO OUR ParT 













CLARENCE A. O'BRIEN 


REGISTERED PATENT ATTORNEY 





WASHINGTON, D.C. 





Please send at once your book, “‘How to Obtain a Patent”’ 
and your “Record of Invention” form. 


Name. 


Address 


(Be sure to write or print name clearly) 


117 












































































Protect the future profits from 
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OF YOUR ENGLISH? 


})o you say “‘who’’ 
**between you ar 





when you should say ‘‘whom’’ 
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HOW NIGHTHAWK TRUCKS MOVE 
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(Continued from page 19) 


towers, and out into the open country. A 
cold mist is closing in. Telephone wires, white 
silos, and mailboxes with drooping flags are 
covered with moisture and have a silvery 
sheen in the beams of our headlights. 


ROM our seats, high in the cab, the lights 

of approaching cars seem to pass under 
us. By eleven o’clock, we have traveled 
nearly forty miles over hilly country. At 
Runk’s Road, Sieepy throttles down and 
eases over to the curb across from an elec- 
tric sign: “WIN’S DINER.” It is our first 
stop to “coffee up.” 

Inside, “Red,” the waiter, is carving thick 
slices from a boiled ham and kidding with 
a row of truck drivers perched on stools at 
the counter. Over the coffee percolator is the 
cheerful greeting: “USE LESS SUGAR AND 
STIR LIKE THE DEVIL. WE DON’T 
MIND THE NOISE.” 

While we gulp down 
coffee, Sleepy 
from the 


sandwiches and hot 
gathers the news of the road 
other drivers, Curley, Butch, Skip- 


py, Herb, and Foggy. There are reports of 
speedtraps, detours and “weighing in” to 
check on the legal limit of 17,000 pounds 


for trucks and 16,000 pounds for trailers. 
In Pennsylvania, the police carry jack scales 
in cars, watch trucks labor up steep grades, 
and picking out the overloaded machines 
weigh them in. 
When we leave 
thickened. Sleepy 


Win’s Diner, the fog has 
snaps out the dashlight 
to see better. A pale greenish glow enters the 
cab windows, coming from the high clear- 
ance lights running along the top of the 
truck, eleven feet, two inches above the 
ground. Thirty-Five, Sleepy explains, is a 
good fog machine. Its headlights are set low, 


illuminating the concrete. Asphalt, being 


black, is the worst kind of a highway for 
fog driving. 
A long, gray bus flashes past and disap- 


pears in the mist. Suddenly, 
ahead of us, we set 
dropping — steadily 


high in the sky 
two dim, close-set lights 
toward the ground as 


though in a descending balloon. They bright- 
en and out of the mist comes a car which 
has just descended the invisible road down 


the long Gap hill, highest point on the high- 
way. 

On this forty-five percent incline, the truck 
headway rapidly. Sleepy shifts gears 
five times on the way up. Thirty-Five has 
eight speeds forward and two in _ reverse. 
‘Now watch her lav back her ears and dig 
in!” he says as he shifts the last time. Slow- 
ly, the thundering engine drags the fifteen- 
ton load up the last hundred yards of the 
hill and over “the peak.” 

On the other side, the fog is 


loses 


even worse. 
It is billowing up the slope like rolls of 
cotton batting. Sleepy knows every inch of 
the road and plunges down the hill for the 
long toboggan to the bottom. He has fig- 


ured out what to do in every possible emer- 


gency. If the brakes should fail on a long 
hill, he would run the truck to the side of 
the road and, if possible, slide it along an 


embankment until it stopped. In snow, it 
the machine started to slide backward down 
hill, he would cut the front wheels at right 


angles to the road, the added resistance stop 


ping the slide betore it could gain momen 
tum. 
NCE, on Sleighmaker Hill, beyond the 
Gap, he lost his trailer. There was a 


jump, a jerk and _ the 
tracks nearly throwing him through the wind- 
shield. An automatic mechanism sets the 
brakes of both truck and trailer when the 


truck stopped in its 





air and electric connections break apart, 
Another time, Sleepy was struggling to get 
over the Gap when he noticed in his rear- 
view mirror a red patch coming and going 
on the wet pavement behind him. His brakes 
were on fire. The emergency lever had 
worked back a notch and the friction had 
started the fire. He leaped out and smoth 
ered the blaze with sand. 


\ IDNIGHT has struck before we sight 
4 the blue whirling search beam and the 
red boundary lights of the emergency land- 
ing field near Coatsville. Cars are thinning 
out on the roads. On the downgrade, we meet 
a slow truck climbing the hill with the head 
lights of three impatient passenger machines 


peering like eyes from around the rear. Then 
miles go by without a car in sight. 
It is the hour of the trucks. We pass a 


big machine loaded with logs, another carry- 
a third packed with livestock 


ing seafood, 
More than 12,000,000 head of livestock 
year now go to market by motor truck 

Beyond Coatesville, we strike the long 
Malvern Hill, a lonely incline flanked by 
woods and ramshackle dwellings. A few ye urs 
ago, one of the silk trucks of the York fleet 
was climbing this hill when a roadster con- 
taining three men tried to force it into the 
ditch. Failing, they pulled alongside and fired 


two shots pointblank into the bulletprooi 
glass of the window, then sped away be 
fore the driver could stop and return their 
fire. 

Not far from the Newark Airport, Slee] 


encountered a gang of high-speed thieves on 


an open highway early last year. Twice, hi 
reached New York with the tarpaulin over 
his truck slit from side to side and pack 
ages missing. Later, police nabbed the gang 
They would drive their speedy machin 
alongside a truck on the right, or blind, sid 


One of their members would scramble aboard 
slit the tarpaulin, toss off the packages and 
then transfer back to the car which would 
drop behind and pick up the loot. 

By two A. M., we are running through 
small towns on the outskirts of Philadelphia 
The fog is lifting. At Wayne, we pass Thirty- 
Six, the twin of our machine, going west 
with Herman Klausen at the wheel. The fol 
lowing night, when they meet again neat 
the same spot, Thirty-Six will be going east 
Thirty-Five heading west. Each driver maki 


three round trips a week. 
Wayne, Sleepy says, has the most alert 
police along the line. They are always on 


their toes. They not only know all the trucks 
but how each driver handles his machin¢ 
A few months ago, this knowledge played an 
important part in capturing three 
men preying on truckmen along the 
Highway. 

Ten miles west of the city, they hijacked 
a truck, left the driver tied up in a ditch and 
headed for Philadelphia. They made the mi 
take of going through Wayne. An alert trafii 
officer, watched the truck go by, noticed it 
was being handled in a manner different from 
usual, investigated, and nabbed the cro 
red-handed ! 


stickup 
Lincoln 





| READ trucks are starting their runs and 


milkmen with lanterns are taking 
their routes, as we pull into Philadelp! 
3ecause the traffic lights go off at one A. M 


the truck fleet tries to strike this largest cit) 
along the route after that hour. 

If you think it doesn’t take any brains 
to drive a truck, ride with Sleepy Ulrich 
through a big city. It is almost uncanny th 
way he sets his (Continued on page 
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speeding up or slowing down blocks 
y, to hit the traffic lights just as they go 
n. He knows every one of the seventy- 
| lights between York and Manhattan and 
length of time each stays on. Changing 
; and starting up is far more difficult 
h a fifteen-ton load than with an open 
ister. So truck drivers strive to maintain 
even pace throughout a trip. 


fh worst night in the week for the 
highway express is Sunday. Then the 
is are full of “Sunday drivers,” old peo- 
eturning from church, farmers visiting 
itives, motorists who do little driving dur- 
the week. They drive slowly and care- 
so slowly they delay traffic, increase 
umount of passing on the road, and con- 
iently the number of accidents. Satur- 
night the traffic is heavier, but there are 
re young people driving. They go fast 
1 keep from under foot. 
\t a Philadelphia service station, we make 
juick stop for gas. Seventy-five gallons 
burned up by the big engine on its one 
trip. Sleepy is out examining the lights, 
ing the drive chains, kicking the tires 
ich of these huge doughnuts of rubber 
ighs in the neighborhood of 300 pounds. 
It is three-thirty when we cross the Dela- 
re and cut to the curb in front of the Pine 
ee Diner. Sleepy shifts license plates. We 
ve crossed the line and are in New Jersey. 


This four-lane highway is probably the 
st heavily traveled truck route in the 
intry. It is the main artery into Man- 


tan trom the south and west. As we plow 
eadily northward, we pass an _ increasing 
mber of machines—gasoline trucks, bread 
icks, meat trucks, produce trucks, flower 
icks, white trailers filled with milk, red 
ichines with waving flags and “HIGH EX- 
LOSIVES” painted on the sides. They are 
| heading for New York. Thanksgiving 
rkeys, Christmas toys, New Year's calen- 
rs, Easter flowers, Fourth of July fire- 
ickers, all travel this ribbon of concrete 
supply the needs of America’s largest city. 
Our machine is like one corpuscle in a 
t system of circulation streaming along 
teries of concrete to keep the city alive. 


we rush north, other machines are rac- 
west down the coast of New England, 
ith along the Hudson, east from north 


New Jersey and southern New York. In 
morning people find milk on their door 
ps, meat at the butcher's, bread at the 
newspapers in place, all because a 

of trucks have been busy during the 
ht. It is no overstatement to that 
wlern civilization rides on trucks 


say 


LEEPY’S watch shows five forty-five when 
we dive into the open mouth of the Hoi 
Tunnel. More than 2,000,000 trucks a 
ise this 9,000-foot tube under the Hudson 
\t the other end, we emerge into bare, 
erted streets, wind half a dozen blocks 
veen dark warehouses and then back into 
vlare of the York terminal. Sleepy cuts 
switch. It is a few minutes after six 


S 


M. We have puiled a fifteen-ton load ap 
imately 200 miles over hills, bridges, 
nels and highways in nine hours. 

Ve climb stiffly from the cab. Sleepy de 
rs his tickets and then heads for his 
| room for eight hours sleep before the 
tern run that night. Already crews of 
lers are shifting our cargo to fast deliv- 
trucks 

During the day, west-bound consignments 
pour into the depot. Another twelve 
rs, and Thirty-Five will roll again—a 


in a vast chain of modern, high-speed 
hway transportation. 
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N OW is the time, if you have an idea, to see 
about fully protecting it that you 
can claim your just share of whatever profits 
it may make. Leading thinkers agree that 
the world of a few years from now will be 
radically different from the world of today be- 
cause of the contributions to progress that in- 
ventors will make. In fact, no less an author- 
ity than C. F. Kettering, Vice President of 
General Motors, one of the country’s leading 
inventors, said in a published statement 1 


so 


in 
Good Housekeeping Magazine: “Our return to 
normal times depends on new manufactured 
products that will catch the purchaser's eye, 
get him to buy, and thus start the ball rolling. 
We're ONLY ENTERING the 


great period of 
inventive advancement.” 


Little Ideas May Have Big 
Commercial Possibilities 


Don't think that your invention needs to be 
large or complicated to be successful. Often 
simple articles—really a person’s hunch 

have proved highly profitable. Just to walk 
through a five and ten cent store is a real 
inventive inspiration, for the counters are 
loaded with hundreds of cheap, useful, Pat 


ented devices that benefit the inventor, the 
manufacturer and the public. Our book, 
Patent Protection, tells you about some of 


these interesting small inventions. 


Thirty-Five Years of 
Service to Inventors 


For over a third of a century, this 
large, capable organization has been 
in the business of helping inventors. 
What you send us is held in strictest 
confidence. We have secured not 
hundreds of Patents, but thousands 
them. We bring a wealth of 
experience to bear on your problem 
Our Washington location and large 
staff of Patent Specialists—Drafts 
men, Searchers, Registered Attorneys 
assures you of prompt and « 

petent service. Yet because we know 
how to work efficiently, our fees are 
low and if desired, we help you with 


DEFERRED PAYMENTS 
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Many a man has waited until too 
late to protect an idea by means of 


IMPORTANT 














a United States Patent. Remember With this interesting book, you 
A + heal will also find an “‘Evidence of 

that someone else may be thinking Invention’ form, which makes 
ilong the same lines that you are it easy for you to and 
. > ’ describe y« am: r 

and the Patent Laws favor the man __ of record. This i important 
who gets his application for a patent tep. The book will tell you how 
ae . ge : to u his record and why It 

m file in the United States Patent also comes to you without any 


Office first. You may have much to  ©?8rKe or obligation 


gain—and nothing t by acting 
promptly. Delays of even a few days 


} 
) lose 


can actually mean the loss of a 
patent. Learn the important facts 
ibout Patent Protection at once 


pon b 
If yo 
ately, 


ot 


searck 


search the pertinent U.S 


ords t 
been < 


our 
desc ription of 









Inventors 
Do You Know 


exactly how a patent application 
is prepared, what steps you can 


take NOW toward establishing 
a right to your invention, how 
the patent laws protect you, 
what to do to secure financial 
assistance? This book brings 
you these and other interesting 
points; also illustrates impor- 
tant mechanical principles, and 


tells about many interesting in 
ventions that have proved su 
cessful. Use the convenient 
elow to send for your copy NOW 
u desire to start action immedi- 
without waiting for your cop 
book, send us a sketch and 
your invention, with 
1 fee of $5.00. We will prompt] 
Patent re 


col 


o see whether your invention has 
inticipated. 
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New Mystery Rays ‘Tap Atom’s Power 


detail in picture making. The hard ones are 
more penetrating and better adapted to the 
treatment of deep-seated disease 

One recent development has been the per- 
fection of apparatus which enables the opera- 
tor to shoot tremendous amounts of soft rays 
through the body, getting pictures that give 
detail with exposures so short that the skin is 
not burned. In 1896, it took twenty minutes 
to X-ray a bone; in 1928 the exposure had 
been reduced to one second; today it is accom 
plished in 1/120th of Enough elec- 
tric current is forced through the tube in that 
fraction of a second to light 3,000 ordinary 
thirty-watt bulbs. In such high-powered tubes, 
the machine-gun fire of the streaming cathode 
particles may drill a hole clear through the 
tungsten 


sy OVERCOME this difficulty, a Dutch 
inventor recently brought out a vacuum 
tube with a revolving target. An electromag- 
net travels around the outside of the glass of 
one neck of the tube. This keeps the metal 
disk within turning so the cathode particles 
hit in different places. Several of these tubes 
ire in use in hospitals in the United States. 
One has been employed by Dr. I. Seth 
Hirsch, of New York City, to collect three 
and-a-half-foot radiographs of the human 
trunk. He has classified the stomachs accord- 
ing to their positions in the body. Some, he 
found are almost horizontal, others almost 
vertical, some at one angle, others at another. 
Such pictures, he suggests, may prove almost 
fingerprints in identifying the 


a second 


a good as 
owners 

To aid police in the work of identification 
a Paris radiologist has just introduced an 
“X-ray fingerprint.” He smears red lead light; 
over the fingers before they are placed under 
the X-ray. The lead, collecting in the grooves 
between the ridges, outlines the whorls and 
markings of the fingerprints while the shape 
and size of the bones within the fingers give an 
added check upon the identity of the owner 
of the hand 

Not only 


hed by means 


now identi 
It has been found 


men but minerals are 

of the X-ray 
that when a beam of the rays is sent through 
a pinhole in a block of lead and then through a 
tiny crystal of some mineral, an array of 
harp spots forming a perfect pattern is re 
corded on a photographic film. Each mineral 
has its own pattern by which it can be recog 

ni ed 
Using this method of examination, not long 
xo, workers at the Natural History Museum, 
London, England, discovered an entirely 
nineral. It was found among minute 
s brought from the Transvaal in South 
The name Bragite has been given it in 
of Sir William Bragg, whose researches 
on the structure of crystals won him the 
vel Prize 
ira ray can penetrate a solid depends 
ve length. The shorter the wave 
isily it can slip between the 
r times as long as 
X vs are from ten to twent: 
as the gamma ravs of radiun 
for the most penetrating work, 
| 


emplovs radium 


At THE Watertown Arsenal, in Massa 
4 chusetts, for instance, radium rays passed 
through twelve inches of solid steel 

ct pictu 


\trica 


honor 


ind made 
res through ten-inch castings. As 
ilt, the | S. Navy recently set aside 

O to purchase four “radium torches” for 
imining castings in navy yards on th 
Atlantic and Pacific. One of these tiny cap 
sules revealed flaws that explained why stern 
t son tive out of eight new cruisers 

r the train ot high speed 


(Continyed from page 17) 


For X-rays, the limit of penetration is about 
four inches of steel. At Boulder Dam, a 300,- 
000-volt, oil-immersed tube, with a lead-lined 
directing funnel like the horn of an old- 
fashioned phonograph, is peering through pen- 
stock pipes made of four-inch sheet steel. In 
examining the welded seams on the twenty- 
five miles of pipe, it will take 159,000 pictures 
and use up 24,000,000 square inches of film. 


pce X-rays and gamma rays affect the 
sensitive emulsion of a photographic film 
in the same manner as light. The darkness of 
the film after it is developed depends upon the 
number of rays reaching it. Varying degrees 
of density in objects appear as varying shades 
of light and dark on the film. As birdshot 
would pepper the wood all around a steel 
object and thus leave its outline on a board, 
so the rays penetrate to the film all around a 
dense object, such as a key held in the hand, 
and reveal its size and shape. 

At the recent American Congress of Radiol- 
ogy, held in Chicago, one of the ingenious 
devices on exhibit was an X-ray apparatus 


Ultra-Short Waves 
Link Airports 











ais is one of the giant reflectors for 

the radio station operating on a wave 
length of only eight inches recently erected 
on an English air field. It will link 
the English airport with one in France. 


which enables you to see with your eyes shut! 
It is the invention of Dr. A. H. Pirie of the 
Royal Victoria Hospital in Montreal, Canada. 
The closed eye is placed against a sort of 
metal eyecup at the end of a tube. Within 
the tube are letters of lead which are reflected 
on the retina of the closed eve so they can be 
seen. By replacing the letters with a circle of 
lead which is divided into four parts, the oper 
ator can discover the exact location of bits of 
metal or other foreign objects buried in the 
eve 

Another application for the new device is 
testing the nerves of affected eyes. Not long 
ago, for instance, a man, blinded by cataracts, 
came to the hospital for an operation. He was 


first tested on the Pirie apparatus. It reveal: 
that the nerves of the eyes under the cat 
racts were dead. Thus, an expensive and us: 
less operation was avoided. 

In X-ray and radium treatment, it is n 
the rays themselves that benefit; it is the tr 
of wreckage they leave behind in passi: 
through the body. They collide with aton 
chip off electrons and send these electrifi 
particles, released from their regular orbit 
crashing back and forth like billiard bal 
striking and injuring cells. The sick cancer 
cells are less able to withstand this batterin; 
by runaway electrons and are thus destroyed 
more easily than the normal, harder cells 
the body. What actually happens to the d 
stroyed cells, according to Dr. Raphael Isaa: 
of the University of Michigan, is that thx 
are “speeded to old age” rather than being 
killed immediately. The electrons stimulat: 
them, his researches have led him to conclud 
until their life-cycle consumes but a sm 
fraction of the time required for the norn 
cell to reach maturity, old age and death. 

In this connection, sensational things hay 
been accomplished recently by bathing plant 
with the invisible rays. At the Schenectad 
laboratory of the General Electric Compan) 
for instance, a tiny grapefruit seedling, bare! 
a month old, burst into flower after dail 
treatments with the X-ray. Ordinarily, these 
trees are five years old before their first flow: 
appears. 


\ UCH remains to be learned about th 
. effect of X-rays and gamma rays upo 
the human body. Special precautions are al 
ways taken to protect the workers in labora 
tories and hospitals. Sheets of lead, mats madi 
of lead and rubber, glass containing lead salts 
and resin compounds impregnated with lead 
are used to shield the experts from the rays 
At the Mercy Hospital, in Chicago, twenty 
two tons of lead line the treatment roon 
where the 800-000-volt tube is used. The 
operator watches the patient through a device 
like a periscope and automatic switches cut 
off the current if any of the treatment room 
doors are accidentally left open. 

The amount of radiation a patient can take 
depends upon his skin. The operator always 
stops before the skin is burned. Sometimes, 
when more of the rays are needed inside the 
body than the skin will stand, “‘cross-fire” 
technique is used. With the rest of the body 
protected by lead, the rays are sent through 
one spot. Then, with it protected, they ar 
sent through another spot at a different angl 
Thus, the total radiation received internally 
is greater than that received at any one point 
on the surface. 

Probably the most unusual use of radium 
recently reported is an application made in 
Russia. Here it is snuffing out sparks and 
preventing fires in a rubber factory! 

The air in the factory is saturated with es 
plosive vapors. Sparks of static electricit 
generated in the drying machinery were 
constant menace. Even fine wire brush 
failed to carry off all the electricity. So tin 
capsules of radium were placed near the m: 
chines where the sparks were most dangerou 
The radium rays ionize the air, filling it wit! 
electrified particles which allow the stati 
charges to flow to the nearest metal part an 
thence to the ground. 

The whole amazing history of radiolog 
covers a period of less than forty years. Nev 
discoveries, new equipment, new techniqu 
add to the possibilities for the future. 

Most spectacular of these advances is tht 
creation of the neutron ray by the California 
scientists. Its weird ability to pentrate hard 
objects more easily than the light ones is ex 
pected to make it an important new tool in 
field of sensational research. 
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»-»» AND THE BALANCE OF AN ARROW IN FLIGHT 


UH I important thing about the Air- 

now Chrysler is that it not only 

sa new style... anew functional 

n that slips through the air like 

rrow ... it also brings definite 
omforts and advantages. 


OU HAV Siebs0 684 Boe 00:0 aed Me) sj fe) | 


* * 


In one master stroke of engineering, 
the new Airflow Chrysler gives you 
the spacious comfort of the drawing- 
room... anew conception of strength 
and safety .. . and a silent floating ease 
of motion that surpasses any known 
form of travel on land or sea or air. 

There is an entirely new system of 
weight distribution. “he engine is over 
the front axle. “The rear seat is 20 
inches forward of the rear axle. The 
passengers ride at the center of balance. 

The “periodicity ’—or rate of 
spring action—has been greatly slowed 
down. ‘The motion of the car becomes 
a long, easy glide. 

The Airow Chrysler creates for 
today the inevitable motor car of to- 
morrow ... ushering in a new era of 
effortless speed, greater efficienc y and 
economy, more comfortable riding, 
and anew refreshing functional beauty. 

When you see it and ride in it, you 
will know for yourself that it brings 


* * 


an entirely new and infinitely finer 


form of travel. 


Four Didlinguiched 1934 Models 


CHRYSI Al W EIGHT... 122 
lemenaaien ‘and 123- inch wheelbase. Six- 
passenger Sedan, BroughamandT own Sedan, 
fhive-passenger Coupe. All body types, $1245. 
RYSLER AIRFLOW IMI sib, a, 
horsepower. . . 128-inch wheelba e. Six- 
passenger Sedan and Town Sedan, five-pas- 
senger Coupe. All body types, s, $1495. 


M IMPERIAL... 150 


hors sepower... 146 inch wheelbase. In- 


dividualized body types, prices on request 


1934 Cr} SLER § . . . With independ- 
ently sprung fr wheels... fora levelized, 
cushioned ri oy . 93 horsepower, 7 body 
types on 117-inch and 121-inch wheelbase. 
Priced from $725 up. 4-door Sedan, $795. 


Write 
for the interesting booklet whe h describes 
the romantic development of Floating 
Ride. Address the Chrysler Sales Corpe- 
ration, 12206 East Jetherson Avenue, 
Detroit, Mic hig in 
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ARE YOU A 


Phone 
ooth 
A\yI/ sf? 


> 
A 


Those penciled scrawls | 
are a sign of jangled nerves 


If you’re the stolid, phlegmatic 


1 ] : ’ 
person Who doesn t 


sort of 
feel things very deeply, you'll 


probably never have to worry 


about nerves. But if you’re 


high-strung, alive, sensitive, 
watch out. 
See whether you 


things on bits of paper, bite 


your nails, jump at unex- 


scribble 


pected noises—they’re signs 


Of Junegled nerves. 
So be careful. Get enough 
sleep—fresh air—recreation. 


And 


cigarette. 


make Camels your 

For Camel’s costlier to- 
baccos never jangle your 
nerves—no matter how stead- 
ily you smoke. 


How are YOUR nerves? 


TRY THIS TEST 


Hereisa Series of numbers. Two numbers 


In this serjes contain the same digits 
gits... 
but not in the Same order, See 


how fast 
you can pick out these 











! , two. Average 
time is one minute, 


COSTLIER TOBACCOS 
Camels are made from finer, MORE 
EXPENSIVE TOBACCOS than any 


other popular brand of cigarettes! 


Frank J. Marshall (Camel 
pion, picked the tw 


smoker), chess cham- 
Oo numbers in thirty seconds. 


SMOKE AS MANY AS YOU WANT 
-.-THEY NEVER GET ON YOUR NERVES. 





